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- 2 Research News r 
> ¢ Of ro ets Dr. Chris Layers looks ai an innovative e 
3 solar power roofing system at the & 
: Weish Centre for Altemative Technology ® 
16 Velleman Vaive Amplifier ~—-r 
John Mosely takes A new look atthis Read Ali About It! 6 


Before he tragically died, Alan Simpson =‘ 
visited the long awaited, and newly 
opened Gritish Library - plus six 

‘souvenir guides to give awayinaneasy 
competition. 


Signaling By Means 
Of Visible Light 


quality Kit and tries it with the. digital 
preamplifier from Velleman. 


Low Cost Compressor 
Gavin Cheeseman describes a signal 
processor for communications or 

musical efrects. 
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Gh 
4. Sound Effects Switch In this first part, George Pickworth ° 
Gavin Cheeseman builds a slightly looks at the Heliograph asa meansof ° 

more Lnusua! remotely operated switch communicating. ' 


and suggests some applications. ® 
.; eS Words af Science - es 


se ay abies 55 The Numbers Game : 
Richard Grodak describes 2 simple, i "This month Grage Grant looks at how © 
- compact moniter tester besed on a PIC. Perfect , Prime, Imaginary, trrationa! 


ang Binary numbers came abaurt. 
Features 


Using 7-Segment Disptays 
Ray Marston shows how to use 7- 
segment alphanumeric displays in this 
4 Uri Geller’s Extended Reality - 
Uni recalls how some Very eminent 
people ‘got it wrong!’ 


Special 2-part feature. 
The World of 3-B 
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Review of Panasonic IC 
Mike Bedford investigates the wortd of 


Recorder 

Paul Freeman-Sear tries out this palm 
3B and provides some images to pet 
to grips wath. 


sized digital recorder. 
Maplin Chester Store | 
Store Manager Mark Smith recalfs the 
opening of our SOth stare. 


Solar Eclipse - 

Special Giasses Offer 

For a few pounds Science Line are 
offering special glasses to view this 
years eclipse. 


Electronics in Cars 

In this last part Mike Bedford Jooks at 
types of processor used in cars and a 
new voltage standard. 


News Report: 
Alr Your Views 


+ Software 
Hints & Tips. 


| What's On & 
Diary Dates 
Comment 
Technology Watch 
@Internet 
In The Pipeline 
IBC. Subscribers’ Offers 
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his month we are giving away the new Maplin 

Catalogue on CD-ROM. Do have a. look at the 

new products we have on offer. You will also 
find a special supplement in the centre pages 
listing lots of special offers. Next month’s issue will 
Include the second CD-ROM with 1160 data sheets 
and tots of free software. : 

Towards the end of last year, Afan Simpson 
tragically died. Alan had been associated with 
Maplin Electronics, and in particular the Magazine, 
for many years contributing many articles on a 
diverse range of related topics. His style was 
always Interesting and easy to follow, and he will be 
missed. His last article for Electronics and Beyond 
on the British Library is featured in this issue; and 
includes one of Alan's ‘distinctive’ competitions. 

This month sees the first part of Mike Bedford's 
world of 3-D images and how to view them. Included in 
the article is an address where you can obtain a free 
pair of glasses to view the images, so do have a go! 

And ina slightly different vein, George Pickworth 
recalls how light, using a heliograph, was used in 
the earlier part of this century to send messages. 
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Robotic Cat Set to 
Become Reality 


A computensedt robor with the 
intelligence of 2 domestic cat: 


could become reatitv before 2001 : 


according (0 researchers at the 


Brain Builler Group Evolutionary 


systems Deparment, Human 
Information Processing 
Laboratories, Kyoto, fapar 
The main aim of the CAM- 
Brain Project is to evolve an 
aniificial beain with a billion 
anificial neurons. As an 
intermediate step, an artificial 


brain with 32,000 evolved neural 
nenverk moxlules will be built 
before 2000. 

Called Robokoneko, which 
means robot chilct cat in Japanese, 
the robot is intially being 
simukied in software, using 


: physical reality simulation tools. 


For further information, check: 


: <wew.hip.atr.co. jp/-degaris/ 
: papers/icannga99/icanngad9.htal>. 


Conzaict: Brain Builder Group, 


: Tel: +91 774-95 1079. 


Honeywell in Space 


Honeyvvell Space Systems is using ISI's real time operating system 
MATREXx as the joundation of its MDM Application Test Environment 
(MATE) for the Intemational Space Station (ISS). 

MATRIX is the key component of The MATE test and verification 
systems, which are used to develop and execute simulations that 
venfy and debus flight software for Honeyvell's MDM Flight processor. 

For further details, check: <waw.isi.com. 

Contact: ISt, Tel: (01438} 7516514. 


ulti-colour iMac 


OE 
, 
NM : 
; 
P : 
: 


Cotour is much more important 
than the megeheriz, gdigsbytes 
and other gibberish associated 
with buying a typical PC 
accarding to Apple boss Steve 
Jobs. Jobs was speaking at the 
launch of a new line-up of iMacs 
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Waith GPS on Your Wrist 


Here's a sidget that every would be James Bond 
should never he without. Casio demonstrated che 
first waistwateh with a built-in Global Positioning 
System (GPS) at che US Consumer Electronics 
Show in January:. 

The Casio Global Posivoaniig System watch that 
will be available on the high street from June this 
year, picks up transmissions from 27 GPS 


satellites, Data from these satellites can be used ta 


detennine aay location an the globe. 

the watch, which incorporates an &-channel 
receiver, can pick up signals from up to eight GPS 
satellites 24 anyone time. Data is received from at 
leastShree GPS satellites t determine your 
current focation. As quickly as four seconds after 
you uigeer a GPS opentuon, vourcurrent laticude 
(degrees, minutes, seconds north or south) anc 
longitude (degrees, minutes, seconds east or 
WEST) appear on the display. 

After specifying your destination, dre watch 
graphically indicates the direction and the 
distance i vour destination from your current 
location. This data can be updated along the way, 


Which means you always have an idea of remaining 


: for 1999 featuring five stunning 
> new colours - Sirawberry, Lime, 

: Blueberry, Tangerine and Grape. 
: For ithose readers that putthe | 
: peronnance. of a computer : 
: before its colour wall be 

: reassured to know that the new 


iMacs also feahrre a 266 MHz 
PowerPC G3 processor and 2 
6G8 hard drive. 
For further details, check: 
<waw. apple. com/uk>. 
Contact: Apple, 
: fel: (0870) 600 6010. 


= distance anc! the correci direction. If you are 


aking continuous reatlings, you can also produce 


a reading of your current bearing and speed, and 
even calculate your estimated time of arrival. 


For further details, check: <waw.casio.ca.uk>. 
Conract: Casio, Tei: (0181) 452 7253. 








£10;600'Up ‘for 
Grabs for Young 
Designers 


Prize money totalling over £10,000 
is avaiabie to entrants af the 1999 
Young Bectronics Designer of the 
Year Awards (VEDA). The compefition 
challenges young people between 
ihe agas of 12 and 25 at schools 
and universities, to design and 
build an electronic device that 
ANSWErS an everyday need. 

For further details, 2 
check: <waw. yeda.org.uk>. 

Contact: Young Electranic 
Desleners Awards, 
fal: (01798) ha 67. 
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Business: as, TE] 
at'Hayes 


Hayes Eurepe fs continuing to 
trade profitably and to honour 
its commitments ta its business 
partners, despite the announcement 
fram the company’s US 
headaqtarters that Hayes has 
ceased operation In the US. 
For further details, 
check: <wew.hayes.con>. 
Contact: Hayes, 
Tel: (01276) 704400. 


Tuner on‘a Chip 
US start-up Microtune besed tn 








. Texas, US, has developed a TV 


tuner on 3 chip, an achievement 
long sought by giant electronics 
Mantifacturers. A TV tuner is made. 
of 2 few-dozen components, so 
reduce thai function to 4 sings 
computer chip eveniually coutd 
significant simpfify TV manifactuning, 
For furthers details, check: 
“hy aiicratune. com>, 
Ceniact tHicmtune, 
Tel: ae 92 673 1600. 
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Berkshire 
Counterfeiters 
Cracked 


Ailcrasoft officials have 
recovered 55,0060 counterfeit 
Micrasoft Office 97 CD-ROMs in 
@ rald on locked premises in 
Berkshire, England. Had the 
software been genuine, ft would 
have had a total street value of 
almost £20,000,000. During ihe 
past four months, Micrasaft 
claims that It has recovered 
£70,000,000 in counterTeit 
software in the UK. 

For further details, check: 
Sw. microseft.coa>. 

Contact: Microsoft, 
~ E46) 002000. 


wee ss hee wee ee ee ees ee wa yt ceewseey ye eweers 


Intel lavests: in 
Samsung 


AS pani Of a sthategy io ensure an 
adequate supply of next-generation 
memony chins, intel ts investing 
almost £70 million in Samsung 
Dectronics, the werid’s largest 
dynamic access memory {DRAM} 
Tnanufeciures. Inte] made a similar 
imvestment in October vihen it put 
£350 million into Micron technology. 

For further information, check: 
“Wad. intel . com>. 

Cantact Intel, Tel: (01793) 403600. 
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Start-up Launches' 


nsngil: 
¥ angel 





Postcard Speakers: 


Authentic, backed by NEC, has 
launched a ney range of postcard-. 
sue flat panel speaters. \Wilh 
memal amplifiers, venstucent 
plastic Trames and special achesive 
to allow pictures to be piared over 
the front panels, the new 
MusiCanvas iiC-15AL speekers 
can. afso double as a pair of photo 
Tames without any detriment ta 
Scum quality, 

For furiner details, checte 
writ. NEC. CO.nK>, 

Contact NEC, Tee O1sy) bei 8111. 


Custemised: Pc 


with Mapitin Build 
to ‘Order Service. 





Maplin customers can now 
purchase PCs built te their own 
specification, thanks te a build- 
te-arder service. Machines 
ordered from Maplin are built by 
Compusys, a specialist PC 
builder, All systems include a 
12-month onsite warranty. 

Far further detalls, check: 
“ned naplio. co.uk>. 

Contact: Maplin Electronics, 
Tek db T202); 854155. 
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Electronics| Leads | 


Employment Stakes’ 





Emmo,ment prospects in the — 
manuiecturing Sector are headed 
Gy the électronics industry which 
regisiers a balance significantly 
above the sector average according 
to the latest Manpower Survey of 
Employment Prospects. 

For the first quarter of 1999, 26% 
Of empagyers in the indusuy are 
forecasting Increased job prospects, 
while OF anticipate a decrease, 
fenstenng a balance of 17%. 
Atihaueh positive and 17 points 
abe ihe nationé! zerace, ths 
represents a downswing of 21 poms 
on ine comparable period for 1958. 

For further details, cheek 
nitd. RANnpower.co.uk>, 

Contacr Manpo..er, 

Tet: OLE Ty 253 3300. 
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Frequency 


Changes far iRadio: 
Amateurs 





| Jhe Raciocommunications 
Agancy has changed the- 
allocation of the 10GHz band 
from the 1st February. The 
government agency claims that 
le part of the band will be 

withdrayn, there fs to be an 
overall increase in the allocation 
af spectrum to radio amateurs. 

The new allocatien is from 
10.00 to 10.125GHz2 and from 
40.225 to 10.475GHz for the 
terresteial service. The amateur 
satelite allocation will remain 
unchanged, 

For further details, check: 
“won gtnet.goy.uk/radfecoc. 

Cantact: Radiocommunications 
Agency , Tel: (0171) 212 0211. 
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Handheld Device Is Optimised For Mobile Email 


Research In Motion, a US based: and includes 2 2 MB Intel Flash: day anc rumona single AA 


star-un, has added a new memory, integmicd wireless : alkaline battery: 

product concept 10 the modem, full kevioard,émailand : For further derails, check: 
exploding mobile computing : personal organiser software. It. : Swaw.blackherry. net>. 
séctor. ts BiackBerry palm > creators say itisdesigned tobe = Contact: Research In Motion, 
device is based on an Intel 396 = wearable, operate 24 hours per: Tel: +1 877 255 2377, 
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Photosuiie is Gonsumers' Choice 


MGI PhotoSuite Jl bas became the leading PC photography software 
in tne UK, according te retail research specialist, ChartTrack. 





From fittle acoms do mighty oaks 


Over four months, MGI Software has gained over 23% market grow — well not quite. Acorn has 
Share, Furthermore, combined with its predecessor, PhotoSuite the changed its name in a bid w 
company has achieved 47% of the entire photo software market. :  Peflect its Gumrent business activities. 

At £50, MG! PhotoSuite {I provides a complete suite of PC = From here on aker Acorn wil! be 
Photography tools jor beginners and advanced users alike, and known:as Hement 14. 
includes sophisticated photo correction, manipulation, cataloguing Here's why. Acorn has 


increasinely hecon 
and slide show presentation features in one integrated package. creasingly become targeted on 
ihe creation of nest generatian 


For further details, check: <www, mgisoft.com. silicon and sofware Intellectuat 
Contact MGI, Tel: (0371) 365 0034. Property (IF) for multimedia 
devices, initialhy focused in the 
digital TV marker. 

The new namc was selected 
because it represents the core 
Values af the company: Silicon is 
the 14th element on the periodic 
table. Anci as any student of 
science will tell you, elements are 
the basic building blocks of 
maier, ind Silicon is the building 
block of digital technology. 

So Acorn, sory Element 14, is 
rc-positicning iiself.as a set top 
boxer designer. Upseiting news 
if you are an Acar computer 
user Or area third party 
clevelaper. As yet Element 14 
has said thar Acorn PCs will 
continue to curry the Acorn 
brand, and will be manufacwured 
in line with market demands. 

For further details, check: 
<wH. @-14. com>. 

Contact: Element 14, 

Tel: (01223) 725000. 
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Computer Safety Check 





Curbs Legal Threat 


The Continuous Compliance 
Programme, launched by the 
Initiative for Sofiware 
Compliance (SC), and 
welcamed by DT] Minister 
Michael Wills, is claimed to help 
Britain's smaber businesses tO . 
stay on the right side of the law 
hy complying with 4n industry ° 
standard for the use and 
management of iT systeths. 


Targeted at the country’s near : 


1,200,000 smail ancl medium 
enterprises (SMEs), the 
promumme is fronted! by-a 
comprehensive standard for the 
management of IE within the 
law. It serves to reassure ail 


SMEs thar Once they have signed : 


up to the programme, they will 
be using their ET systems with 
minimal legal or financial risk. 





For further cletails, 
check: “ww,isc.arg.uk. 
Contact: SC, Tek (03283) 585585. 


Nikon's Reduction-Projection 
Electron Beam Exposure System 


 PTRYRTAURER TEER “al 


B8onm L/S = .t3200nm 
Nikon said this month that it 
intends to develop and 
commercialise a reduction- 
projection elecuron beam 
lithography exposure system 
which is designed to permit 
semiconductor companies to 
achieve high proxluctiviry 
manufacturing of integrated 
circuits with sub-1000m 
minimum pater linewicddr.. 
Consistent with'a sub-160nm 
design rufe that is predicied to 
be in full-scale production in 





:- 2006, the svstem would be 

: capable of printing fisrure high 
performance microprocessors. 

: and 16G DRAMS. Such systems 

? will hold che equivalent amounz 
> Of information that will appear 

: in every edition of a typical daily 
: newspaper for the next +f years. 


Electron beam lithography is 


: One af the leading candidates to 
: rephice coclay’s optical 


lithography technology for 


: leading edge semiconductor 

: production. Optical svstems 

; Rave a natural limiation due to 

: the wavelength of the light used. 
: Electron beams are capable of 


achteving dimensions much 


: smaller than those achievable by 
> Optical means. 


For firrther details. check: 


> <pea nikon. com>, 


Contact: Nikon, 


> Tel: (0181) 541 4440. 


Only the Name obays the 


Same for New Inte 


Chip 


Intel has retained the brand name of its most famous chip for its 
next-generation microprocessor when it becomes available in March. 
The Pentium ill, curently code-named Katmai, initially will run at 
speeds of 450 and 500 Mbz, and is designed for fast multimedia. 


processing thanks to 76 
new instructions 
specifically aimed at 
speeding up graphics, 
communications, audio 
and video. 

For further 
information, check: 
<www. Intel .com>. 

Contact: [ntel, 

Tet: (01.793) 4036000. 


pentiume}ff 
EON» | 





3 address high-grovah 
: Opportunities:in data networking, 


: valued at $20 billion. The 
>: Merger will position Lucent as a 


of the tnerging areas of voice 


PC fits in your pocket and is 
: completely portable. With 340MB 
: lets you watch videos on an eye- 


: woice recognition for command 
: and text enim 


: “Wwsew. ibm. com. 









Lucent Technolo 
and Ascend to 


ies 
erge 





In its boldest move yet to . ? and data technology. 
: «©. Lucent 1S no stranger to 
merger and acquisitions. In the 
: last two years the industry 
: powerhouse has acquired 11 
: campanies in different areas of 
: data networking. 
: For further details, check: 
: <wrw. lucent.co.uk>. 
Contact: Lucent, 
: Jel: +1 347 322 6848. 


IBM Demos Wearable Pl; 


IBAI's 300 grain prototype Wearable 


Lucent Technologies is set to 
merge with Ascend 
Communications is a dea! 


clear leader in communications 
nefyorking and at the forefront 


of storage and 64MB of EDO RAM, 
the 233MHz hands-free computer 


evel display and incorporate 


For further details, check: 


’ Cofitact: IPAE Tel: (0990) 426426. 
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Write to: 


Electronics and Beyond, “ 


P.O. Box 777, 
Rayleigh, Essex SS6 8Lu. 


aeneea t 


PK - Not Again! 
Dear Sir ; 


You cammient at the end of the 
weird letter in the March issue 
that “we have not heard the last 
of this topic,” well ! sincerely 
hope that we haveld suspeci 
that i speak forthe majority of =: 
your subscribers who pay : 
marneyv for your magazine 
because Of its excellent 
electronics content. Surely we 
have suffered enough irom all 
this Akivus-Geller nonsense. 
The :irrival of the Maplin 
magazine is geting as bad as 
having Jehovah's Witnesses 
standing an your doarstep. 
There are already magazines 
that cater for chase who canner : 
think logically antl believe things : 
for tio other reason than that 


1Ppnae 


they wish to believe them. 
Surely it would be better to let 
them publish such letters: 


PSL Sled hserr 4 eeere 


Rodney Hannis : 
Reading: : 


Pe Cea rra ree ea RBS RRBREBERBRRBREBEReSHe Eee eaeeaecaeseanenn 


eiabidebeareretacereraececabaecedelacece 


E-mail your views 
and comments to: 
AYV@mapiin. 
demon.ca.uk 


*@*eprveveeteraree 


Dear Sir 
First let FNC Say how 
disappoinzed I was to read that 
there wus tittle respanse to this 
subject. 1] was expecting quite a 
lively debate. Mr Marctr seenis 

to sit fiemly in che unti-psvehic 
camp, regarding it 2s nothing 

but a waste. of time and money. 

1, as you do, “sit on the fence”, 


—— 


Not even ‘serious science” 
knows all the forces of narure. 
Indeed, there seents 10 be a 
possible new force or 
phenomenon currendy being 
investigated, one that appears to 
effect gravity over Jarre 3 
distances, affecting the course af : 
same of the space probes 
leanched many vears avo. | 
bring this up merely to illustrate : 
that the universe still has many 


= surpnises in store. 


Psychic phenomena has never : 
really been viven a chance to be 
property investivated. Peopte 
ke Mr. Marea simply disregard 
the field entirely without even 


Quality Articles 
Dear Sir 


Just a shore note to congrarulare 


¢ jJuse nat available in ihe hook 

shops. Have you cansklered the 

possibility of producing compitcd 

: publications (supplements) of 

: similar subject articles? 

A Reicher 
Weatherby 


you and all your staff on an 
excellent magazine. | am 
roantinuulily impressed with the 
high quaiizy articles on subjecis 
like DAB, DVD and Digital TV 
‘They appear to cover the 


. | am glad you found the BVD 

: article so goad, far we finmly 

: befleve this will be the year that 
: DVD takes off in a big way. But 
> alfled technology is afsa 
developing at a breath-taking 

- pate - LEP displays and ‘digital’ 
: loudspeakers. We have 

: mentioned these British 

> products before in these pages 
and will hopefully soon fave an 
: article on digital loudspeakers 
from L..Limited, 


subjects to a depth nor found 
in other more commercial 
orientated magazines, The 
latest on in colour on DVD 
(March, issue 333) was 
absolutely first class. 

Because of the speed at 
which technology is progressing 
such in-depth information is 


SsearrParPeeaeeaeeereeraeeegaeescaeraraereeuegne eegeeeepaeeeraespespepseso eos €Ceevevtivesvetvuabe 


thinking abou it. There have 
been many auempis 


[sav to Afr, Marcu have 
sceptical view if you wish, but 
investigate the field. but zhvays 
with Hide funding, except by the } 
military who keep the results 


please don't simply pooh-pooh 
it anct thoow it our the window 
as nonsense without even 
secret. ithe military keep chese : chinking about ic. Don't let your 
prejudice get the berter of you, 
Give it 2 chance 10 be researched 
properly, by respected sciemtisis 
in respected research labs. it 
May just surprise yOu. 

Lam not usually ane to respand 


results secret. there's probably a 
reason why! 

What is needed is substantial 
funding to be mace availahbte in 
order thar psychic phenomena 
he investigated scientifically and 
as thoroughly «s passible. Mr. 
Marett will no dauls say thar 
this funding should be used for 
a more orthodox branch. 
However, all over the world 


to letters in magazines (Ive 
: never actually respanded to ane 
before, Gr even written a leter 
2 myself), Gut in this case | fele the 
need Lo air my Wo pence worth.. 
aiephien Bassett 


psychic research is still being 
[ by E:meail 


cared out, with little funding 
or resources, by government, 
commercial (that savs-2 lot in 
itself) and private sources. The 
funds from all these small 
research efforts acld up to a [ar 


> Two quite different views on this 

: thorny topic, but when Rodney 

’ Hannls says “.. whe cannot think 
logically” | would refer him and 
other sceptical readers to Uri 
Gelfer’s page in this issue for a 

- another point-of-view. As we 
have said in the past, we are 
prepared to keep an open mind 
about such topics. 


more.than is probably neecdect 
to fund one lie effet, alkhouch 
I would hike io see this effort 
potitics-lree. 


WIAPLUN GIFT TOKENS MAKE THE PERFECT GIFT 


Tokens are available from.all Maplin Stores in'denominations of £5 
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Nothing Changes! 

My reaction to the leuer from a reatler who 
objected to ‘parascience* finding its way 
ino this magazine (lanuary 1999) was that 
nothing seems to have changed over the 
past century <5 far as chis kind af aide is: 
concemedl,. Let's:go back a hundred years : 
or so and see what's going on in w hat he 
cajls ‘real science’. 

Lord Kelvin was one of the most 
distinguished sciemtists of the 19th century, 
who among other things invented the 
lemperaure scale named after him. Yet 
when Roentgen announced his discovery 
of X-ntvs, Kelvin denounced it as “an 
elaborate hoax”. He okt his scudenss to 
look for careers in something other chan 
physics, bectuse there wasn't anything left 
to discover about the nature of mater, and 
he told one of them. Ernest Rutherford, 
not to waste ime an ‘nidio’ because ithad 
no practical applicauicns, 

Rutherion! went on to do important 
work on ue structure of atoms, yet night up 
10 his death in 1932 he was making fun of 
the possibility af ‘aromic energy’. That was 
just five years before the. first chain reaction 
tnd thirteen yours before Hiroshim:. 

One man who can’t have been listening 
1o Kelvin was a young fellow named Albert 
kinStein. Instead, he was getline some 
simange ideas as he rumbled along the 
streets of Zurich in the tram takine him tw 
work in the patent office. Then, in 1905, he 
came our with the first of his relativity 
theories, and physics was never to be che 
same again, He went on to become as 
famous in his ceniury as Kelvin was in his, 
yet even he had his off days. A few years : 
hefore the first atomic honib went off he : 
was ictling President ‘Rooseveli chat it 
could never be usecdl because it would be z 
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roo heavy for any aeroplane to take off with 
one on Board. 

| could give dozens more amples of 
this kind of thing. My Favourite one is the 
reactions of American scientists when the 
Wrieht brothers were hopping around in 
their field at Kitty Hawk - in full view, 
incidentally, of a busy highway and a rathway 
line, Within weeks of uUseic Brat Riehc, the 
enluinent professor Simon Newcomb 
announced that it had been scientifically 
proved that powered flight was “utterly: 
impossible”. And we 2l] remember the 
Astronomer Royal's description of space 
travel as “utter bilge’ a few months before 
Yur Gagarin @vho can't have been listening) 
made the first manned space orbit. 

Today, we have fundamenialis: vigilante 


outiits like the Commineée for the Public : 


Understanding of Saence (COPS) - or 
should that be Committee for the 
Proclamation of Unassiiilalte Truth 
(COPOUT)? - telling us what is possible and 
what isn, and what we should do with 
awkwartt people like Uri Geller who just 
don't fit into their view of praper scientific 
research. “The paranormal is bunk’, yelled. 
Professor Richard Dawkins of COPOUT in a 
1993 tabloid newspuper article, Sure it is, 
just 2s X-rays, powered flight, spuce travel 
and nuclear dissian were. | 

According to my dictionary, parenorisl 
simply means beyond the range of normal 
experience of scientific explanation. So what 
the thought police.at COPOUT are saying is 
that if something can't be explained (ver) or 
doesn't happen every day, than it doesn't 
exist and shoutdn’t be studiect, 

It's clear by now-that professors, however 
distinguished they may be in their own 
fields, are not the right peopie to decide 
what should éxist and what shouldn't. 
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Nature is what is is, and che scientist's job is 
to Study it - all of it. Some of the 
partnormal probably is utter bilge and 
bunk, hut some of it isn't, and the only way 
to Bnd Gut which is which is to da same 
proper research - not make sarcastic 
comiments from the sidelines, 

i have been rounding.up all rhe reparis f 
can find by scieatises (real ones} who have 
been looking at subjecis Professor-Dawkins 
probably considers ia be bunk and showing 
that they aren't. In eactier columns, ! 
described the work of Rupert Sheldrake, 
Robert Jahn anci Dean Rarlin, anci Fil be 
describing the work of many others in 
furure columns, Some ol vouanay be 
strprised to learn how many of them there 
are and just. how good their work has been, 

Doing research into anything paranomnal 
is not easy. fe doesn’t do anvthine fora 
scientist's street credihility, and has led co 
ths being closed down and jobs fost. It 
iso'e much fun for the laboratory guinea-pig 
either, as | know because [was one in the 
1970s for about twa years. shuitling from 
one fab to another and having electrodes 
stuck ali over me. I did what I was asked 10 
do, usually successfully, and some of the 
results filled a whole book (The Geller 
Papers. edited by Chartes Panati) in 1976. 
By then, |] reckoned) |! had done my share. 
and had the right to get on with eaming 
my living in my own way, as | have done. 

In any case, parapsycholbgists today 
prefer to loak for signs of what they call psi 
(telepathy, psychokinesis, clairvoyance ancl 
precognition) among ordinary menibers of 
the public rather than:in individuals, and 
they are right i have akways.cold people 
that chey can do whar | do if they reaily put 
their minds to it, ang a good many have. 
They are heiping us to learn more about 
how the ming works, which is surely what 
real scientists are supposed to do? 

[ have no problem with sceptics, genuine 
ones who know that the word conies from 
ihe Greek word for ‘examine’ - nat deny, 
debunk or dismiss without examination. ff 

COPOUT and its predecessors, such as che 
medieval church, the inquisition and the 
witch-finde:s had always been in charge of 
science, we might not have had the atomic. 
bomb. We would also nar huve-had space 
flight, aeroplanes or X- rays. 

And of course the sun would go around 
the earth and the earth would sill be fiat. 


Litt Geller’s novel Eilais published by 
Headline. Feature at £5.99, and his Little: Book 
Of MindPower hy: eoueely Baoks at & 2.50, 
and Jonathon Margotis’ Uri Geller Magician 
ur Mystic? by Orion Books ar£17,99. 
Visit his live-website camers at 
urigel Ter.comand e-mail him at 
urigel ler@compuserve, com 
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' Mike Bare investigates the world of 3D. 


Nn an 2c¢é in which eventhing seems to 

be possible, there are naw-few 

technological achievements which elicit 
the wow factor’. With few exceptions, the 
public at large seem totally blasé about 
Digital TY DYD players, supercomputers 
which can beat the world chess champions 
and even space probes which-can explore 
the further reaches of the Salar System. It's 
mither surprising, therefore, chat chree 
dimensional imases do stil] attnict more 
than the odd glance. This is especially 
Intnhiguing when we remember'thar the 
technology of 3D imaing is by no means 
new. Stercascopic viewers ericed many z 
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Victorian drawing room, three dimensional 
horror movies were produced in large 
numbers cluring the 50s, and the View- 
Master 3D viewer has been popular for 
many years, Despite their impressive 
heritage, though, three dimensional 
photographs. 3D movies or TV programme, 
2ncf 3D computer displays still aren't 
encountered on a regular hasis. Remerhber 
thar many things which clain to offer 30 — 
ihe current generation of PC video cards, 
for example — clon’t provide the full chree 
dimensional experience. So on ube mire 
ocrasions Ehat peopic do encounter a 
penne 3D imaye, the reaction is alten one 
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of considerable amazement. 

This short series of articles is an 
investigation of che warld of 3D. To staré off, 
we ll Jook at the ways in which the human 
visual system perceives clepth and, in so 
doing, get a clearer klea of cxacdy what we 
mein by thar phrase ‘three dimensional’. 
Well chen go oan to look at some of the 
traditions) methods of recording anc 
reproducing a three dimensional imare. 
Mosi of these methods pre-dare computers 
or even television but, in mast cases, cin be 
adapied to electranic displays, neyertheless. 
We'll conclude by investigaring some of the 
newer hanlwarefor displaving 3D images, 
hardware which has been designed 
specifically for use as a computer display. 


What is 3D? 

The warid in which we live is described in 
terms of three spatial climensions which we 
could refer to as Wideh, height and depth. By 
wary of contrast, drawines, phorouraphs, 
cinema screens, TY screens ancl computer 
displavs are fat or, in orhec words, they're 
oniy ro dimensional so the depth 
dimension is missing, If we are to give che 
impressian of z three dimensional world on 
a flat suriace, therefore, we somehow need 
tO give some clues [rom which our eves can 
deduce information about depth, To siart to 
see how this might be dane, let's take a look 
at the various so-called clepth cues, the npes 
information which we use to perceive depth 
when we look ai the ward around us. Many 
of these depth clues are perfectly obvious, 
ance chev're pointed our, But it will be 
helpful ro run through the fist nonetheless. 


Perspective 

Esuess we all fearnect about perspective in 
aut classes at schoo! andl this is probably the 
single most important depi cue, Disiant 
Objects jook smaller than closer objects of 
ihe sume size anc one implication of this ts 
that parallel lines going away from the 
Viewer sCeM tO converve ata sercalled 
vanishing point which lies on the horizan. 


interposition 

So Jong as they aren’t transparent, objects 
close io the viewer will obscure objects which 
are further away — this is callecl interposition. 
In orher words, if nvo objects intersect, che 
ane with the more complete outline is claser 
thast the one with the less complete ounine, 


Shading 

Lighting nonmally: falls on a scene [roma 
single direction so difierent faces of objects 
will he fii 10 clitferenr degrees, This causes 
differential shading and helps fo give. che 
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Shadowing 

Closely related to shading is shadowing. 
Opaque objecss can prevent fight [rom 
Huminuting more distant objects and in-so 
doing cuuse shadows. Since objects can only 
cast shadows on other objects which are 
further away from the light source, this is 
another impartant déprai cue. 


Texture Gradient 


The anoint of detail which we can see in 
the surface texture is preater for close 
objects chan for'distant ones. In other 
words, a clase object looks well textured 
whereas a distant object fpoks smoother 
and more devoid of surface clesail, 


Colour Gradient 


Since light is absorbed and scattered in the 
aemosphere, those objects which are close 
appear to have more vibrant colours than 
more distant ahjects. Some colours of fight 
ure also scattered 10 4a greater desree than 
other colours and chis resulis in more 
iistant objects have an overall bluish cast. 
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Binocular Disparity 

Human beings have nwo eves. each of which 
Inoks forward), so we see the world from 
nwo slighdy ditterent positions. The brain 
merges these wo views 10 generite 2 single 
image with-in important depth cue.called 
binocular disparity This is the hardest depth 
cueto describe since if refers to 
subconscious processing within our bins 
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but ic is, nevertheless, one of the more 
powerful cucs so long as che field of view 
includes some reasonably close objeces. 


Ocular Accommodation 


Ocular accommodation és the technical 
terns for our ability to selectively focus our 
eves on objects at differing clistances. ff 
we're viewing a scene with no nearby 
abjecis this cue is virrudily non-existent 
since our cves have sufficient depth of field 
to ensure that all medium to far distance 
objects will he in focus at the same time: If 
the scene contains comparatively close 
objects in addition ro more distant ones, 
however, Uhis is an important depth cue. 


Motion Parallax 


Motion pantlax is one stage on [rom 
interposition. We've: already seen iar close 
abjects can obscure puntiuns of more. 
distant ones hut as we move our head fram 
side to side, the zmount of the overlapping 
chances, This, in turn, means dist partions 
of previously obscured objects are revealecL 
Another consequence of motion parallax is 
that closer objects apnear te change their 
position refative to the field of view more 
rapidly than clistant objects. 


Photography & 
Computer Images 

In conventional photography, vou con't 
need to do anything special ac all in order to 
reproduce many of dye depts clues we've 
fonked at. Sinply using an ordinan’ camem 
and either prindng on orlinary 
phatouraphic pauper ar projeciny OT an 
Ordinary screen usin an Ordingry projector 
will give you perspective, interposition, 
shading. shadowing, texture gradient and 
colour gradient. This, of course, is why 
standard photurraphs anck TV pictures look 
naiuri enough. even though they might 
nt shout 3D" tt us. Ani! exactly the same 
applies TO a computer cenernued image. In 
the earh: davs, the amouni of processing 
power available was severely limited so 
images weren't photo-realistic. The 
implication of this, af course, was chat many 
af the depth cucs available in photography 
weren't available on the Computer scrcen so 
the resulis were much fess 3D than ordinary 
phoatogmphs. Talay, much of the heavy 
number crunching 1s of-loacded ante a 3D 
graphies cards and the end result is a huge 
Mprovement on the wire-frame graphics of 
the 80s or ever the crudely rendered 


Computer generated image supptled by David Todman. 
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images of not many vears aga. Nevertheless, 
we shouldn't loose sight of the fact that a so- 
called 3D graphics caret only allows the 
computer display to cach up with 
convemional photography. i: cerainiy doesn’t 
provide results which a photographer. 3 
ciHnemalogmpher ora ‘TV engineer would 
refer to as three dimensional. 

Of the depth cues we've looked at, the 
three which cant be prided by conventional 
photographic techniques or on 3 television or 
a conventional PC screen — even with a 3D 
video cand ~ are binocular dispasxit ocular: 
accommodation and motion parallax. And the 
one which people most commoniy think of as 
he crucé#] clementin we 3D is binocular 
dispanty. This doesn’t mean thai the others 
are unimponant though — what it docs mean 
is chat ocular 2ccommodation and motion 
panillax are far harder to produce. So. to set 
the ball rolling, let's take a look at how 
binocular disparity can be provided. 


Stereoscopic Imaging 

To provide binocular disparity I guess it 
must be-fairly obvious thar we need 10 
phoweraph or generate 2 pair of images, 
one representing the left eye’s view and the 
ather the right eye’s view. Such a pair of 
images is usually referred im as a stereo pair 
and it really isn’t particularly difficult to 
produce. If you're photographing 2 still 
scene, far example, you can simply cake one 
photograph thei move the camera by 
65mm — che average distance between the 
eyes - and ttke another photograph. For a 
Moving mage, you'd either have to use a 
pair of cimeras attached to each other ar 
the appropriate distance. apart anct 
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simultancously triggered! using a special 
cale telease or you'd use 2 special 3D 
camer with avo lenses. The effect cin elso 
be exageentted by increasing the distance 
bemveen the. nvo viewpoints — this is 
referred to as hyper-stereoscopy. This is 


: often used, for exarnpie, in aerial 
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reconnaissance phoweraphr: if vou view the 
ground from an aircmft, vou don’: normally 


get a gond idea of the surface topolosy 


because binoculae disparity is 2 fairly weak 
depth cue at distance. Similarly, normal 
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stereoscopic photography would provide no 
benefit over-2 single phowgraph. However, 
by using me lapse photogmphy, 2 stereo 
pair with 2 much increased sepansion (the 
dissance uke acronlane had moved berween 
the two exposures) can be produced. When 
subsequenily viewed, the exaggerated 3D 
effect which results is of great value in 
interpreting the landscape, So far, we've 
looked purety ar photography but similar 
principles can be applied to compuier 
generation. Rather than just penerate a 





single photo-realistic image, it's 
comparniively simple for a soliware package 
to generate a scene irom nova different 
viewpoine and thereby creare a stereo pair. 


Free Viewing 

But if gencrating @ sterco pair is relatively 
easy, providing a means of correcdy viewing 
the 3D image requires a bit more 
Imagination, The aim, of course, is t© 
provide same viewing method by which the 
left inkage enters the lett éye only and the 
right image enters the right eye only. 
Something which permits this is referred to 
aS a sicreoyram and there are quiie a few 
vanations on the theme. And surprisingly, 
you dont necd any special apparanis to 
view the Art type of siercoznem we'll 
investigare although this free viewing 
methexl does require the viewer io engage 
in a bit of visual @ymnastics. A stereorram 
intended for free viewing is sometimes 
refecred io a5 a left-right stercogram for 
obvious reasons. The two images are 
displayed side by side on the page or the 
screen, wich the teft image on the Jeft anct 
the right image on the right. But there is 
One important resuiction — the separadian 
berveen identical distant poinis in che two 
imzges should be no greater than 65mm. 
Obviously this means that phoiegraphs can 
only be cisplaved at quite 2 modest size 
using this method. A couple of stereo pairs 
presented in this way is reproduced with 
this article und, unicss you ve already 
atiemprecl free viewing. you're probably 
aging io need some insiruction. Hold the 
pave ata convoriahle viewing distance from 
your eyes—for most peapte this wili he 
about 300mm. Now, try in focus your eves 
ona point well beyond the page or, if you 
prefer, co cross-eyed. The images will go 
out of focus and theyll also start to overap. 
If vou persevere, adjusting your eyes 
accordingly, you should end up wiih three 
images instead of two. Now. forgei about 
ihe-outer ones «nd concentrate on the 
middie image. Try — without loosing those 
three images — ro bring chat cenure one into 


An original ‘3D View Master’. 
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focus. you succeed, you'll find that it will 
appear to be in Adl 3D. It's nat casy ae first, 


admitrediy: hut with a bit of practice mast 


people are able (0 free view stereo pairs in 
this way. The Victor stereouram allowed 
people io view images mounted ¢his wiv 
but the provision of some sinple-optics 
meant that viewing the stereo photographs 
was a lot easier. Similacly, stereo 35mm 
Slides can be viewed using a special viewer 
oreven da paicel) ordinary hand-held slide 
viewers taped together at that magic 
distance of 651m. Traclitionally, vou needed 
a darkroom to create side-be-side 
srerecerams since ihe photographs had to 
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be accurately printecdat a non-standard size. 
As with many fooms of 3D phoroeraphy, 
hawever, it's now much easier to do ehis ani 
PC —zll vou need isa film scanner (or have 
your phoroeniphs professtonally scanned 
onto 2 Kotizk PhotoCp), just about any word 
processor or DTP packase ancl 2 photoyriphic 
quality printer such as an inkjet. 


Anaglyphs 
Viewing stereo pairs using [ree viewing or 
an optical viewer has a number of scriaus 
drawbacks, perhaps mosc fundamentally 
that it doesn't really fend itself te projection 
and not evervone can achieve free viewing. 
The anazhph acdelresses both these 
problenss and is applicable ra ithe printed 
page, the cinema or TV sereen and the 
computer monitor. Even if you clon't 
mcognise the name, you've almost cerainly 
come across anaglyphs — this is the 
technique which was used during the 50s 
3D movie cme, it has been used on TY and 
it’s sometimes used in magazines. le’s the 
meéewhod which requires the viewer us wear 
those red-blue (or red-ereen) funny glasses. 
Traditional anaglyphs only work with 
monochrome images. To create a 
monochrome anaclyph you rake the right 
image and render it in shades or red, tike 
the: left image and render tt in shades of blue, 
and then superinypase the two tinted images. 
The end resuli looks rauher like and aut of 
focus hlick and white phoiore:ph with rel 
and blue fringes acound objects, especially 
the closer ones. However, if you view it 
through a pair or red-hlue.shasses, it anpears 
remarkably different. Since the left eye views 
the anughph though a rea filter, only the 
biuetinved image will be visible and similarity, 
the right eve, jooking through thé blue filrer 
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will only see the recl-tinted! image. You'll 
notice that each eve will, therefore, only 
receive: te image intendect for it and the enc 
result is a 4D representation. As with stereo 
pairs, it's now far easier to cenerate 
anasiyphs in the ‘digital darkroom’ than by 
corventiond chemica) methods. A PC with 2 
photorctouching package now makes the 
creation of phodeniphic anaelyphs 2 viable 
proposition for any phoroerapher. Similariy, 
computer-generied stereo pairs can also he 
turaed inta anayiypiis. 

Although anaglyphs were originally 
resincied to monochronic images. some 
diceree of success can also be achieved iin 
producing colour anachphs snd, once 
aeain, this is much simpler using digital 
rechniques. Instead of calouring 
monochrome images, colour anaglyphs-are 
producecl by extrcting just the rei content 
of the feft. image znd the green and blue 
content of the right image and merging the 
co. All che colour information is still 
present. thereiore, in the anagivph as a 
Whole, and-whea it's viewed through red- 
blue glasses (which, suicthy:speakine, are 
red<van} a colour 3D image results. In 
practice. things are not always as simple as 
this —2 problem arises with images which 
contain ares of Fully saturated colours. A 
fully saturated! red object, for example, will 
oniy appear in ane of the two images ancl 
will, therefore, only he seen by onc. eve. 
These objects are often referred to as ghosis 
since they're efiectively 2D objects within 2 
3D scene. Needless io say, such an image 
doesn't look at all natural so some means 
has (0 lx found 10 eliminare these ghosts. 
The nonomat solution is to de-satunue these 
areas Dut 2 by-prextucr, of course, is thar 
colours tead 1 lonk a bie washed out. 
sofware packares have been produced in 
dea all this automarically. 

A sunihir technique which is appropriate 
ior colaurimages and doesn’t have the 
problem of ghosts is to use the polarisation 
of the light rather than its colour to clirect 
| each image ino the appropriate eye. This is 
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a technique which doesn't work with the 
printed page though — it's only applicable to 
projection and, with some special additions. 
to the computer display screen. instead of a 
single projector, a pair of projectors is used 
—one for the Jeff image and the other for 
the right. Both projectors have polarising 
filters attached, one aligned vertically: the 
oihter aligned horizonwlly. The viewers now 


wear polarising glasses but, untike Polaroid 


sunglasses. the Altcrs are crossed such that 
one eve only sees vertically-polarised! light 
and the other only sees horizontailv- 
polarised light. A special siiver projection 
screen is needed since ordinary white 
screens scatter the light thereby destroving 
the polarisation. 


Lenticular Stereograms 


With one notable exception which we'll 
came anto later. people don’t want to have 
to work hard 10 see in 3D, nor do they want 
Lo have to wear plasses or some ouher 
viewing aid. And since all the stereograms 
we've seen so far require vou either to go 
crosseved ar io wear glasses, there woul! 
tppear to be some scone for improvement. 
The next type of stereogram we'll look at ts 
3 so-called auro-stercoxram, that is, one 
which can be viewed without 2 viewing aid. 
Siricuy speaking, of course, the left-rigist 
stereogran is also an aurmstereogram but 
the one we're about to look.at avoils the 
Fequircment {0 perfect a special viewing 
technique. It’s called a lenticular stercogram 
and you've probably seen exaniples even 
though, like the anagivph, you might nor 
have been familiar with the terminology. 

To create a lenticular stereogram ‘each 


image of the stereo pair is cut into thin 


vertical strips. Next the strips are re- 
assembled to gsenerte a composite image 
with altcrnate tei image and neht image 


: strips. In fier, although this is conceptually 


how you'd start (0 create.a lenticular 
Stercogram, in praciice this wijuld all be 
clone in software. Finally, to camptete the 
Stercogram, 2 lenticular sheet is attached to 
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‘Courtesy David Burder 3D Images 
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the front of the composite image. This is a 
sheet of plastic moulded inte thin vertical 
lenses which alternately direct the: light 
reflecting off ihe strips to the left anc the 
fight. So long as the stereopgram is viewed] 
from a suitable distance, therefore, a 3D 
image is seen. In fact, the technique can be 
extended to include mare than two images 
sp ihai as you move vour head to ihe left or 
the right, difierent images are seen, This 
allows a degree of motion parallax to be 
acineved in additian to binocular cdisparin: 


Random Dot Stereograms 
So far, we've seen three methods of 
prepanng a pair of stereo pliotasraphs or 
computer genemted inaeges such that they 
ecun De viewed in 3D. The next method we're 
ening tO investigate doesn’t lend itself to 
photogriphs or photo-realistic computer 
Images but it is an ineresiing alternative with 
very simple computer generatec! objects. 
First of all, 2 mixle] of the chree 
dimensional object is aeared in computer 
meniory. Now, # single point on that object 
is picked and calcwlations are performed to 
detennine where, on the screen, 2 viewer's 
left evé would see that point, In all the 
other forms of stereoscopy we've seen so 
far, thstt point would then he plored in 
some war such that it will only be seen hy 
the left eye. In this method, Rowever, this 
siti a2 concern so that point is simply drawn 
to the screen as 2 black dot. Ar first sight 
this would seem to bea problem since ir 
will also be seen by the right eye whereas it 
is, of Course, a leit eye paint. Certinly it is 
the feft eve point for the initially setected 
paint on the 3D object but it is also the- 
fight eve point fora different poini on rhe 
4D object. The next stage, cherefore, is 10 


. determine which point on the 3D object, 


the previously plotted point is the-right eve 
projection of. We now have.anather point 
on the 3D surface so the process starts 
again, detenmining and plotiung the left eve 
projection for this paint. If chis process is - 
repented oo many dines the screen will end 


up all black and i ihe operation is 
perfonmed too few times the end result will 
have tao few points. There is 3 middle point, 


however, where we have sufficienr points for 


the objet to be seen in 3D— so long as you 
view it in the correct way, that is. The name 
of this ope of stercogram is 4 single image 
mindoam dat stereoeram ar SRDS. 

Closely related to single image ranciom 
dot stereograms are stereograms which 
most people will think of a5 Magic Eve 
ineses after We name of the canypany 
which commercialise) this form of 
stereoscopy. The basic principle of a Mavic 
Eve image is similar to thar of a SIRDS. bur 
instead of seeing just an apparently random 
aTunvement of dots, the 3D image fs 
hidden in some rmueher more decorative 
wallpaper. Obviously generating ihis sort of 
image requires more sophisticated software 
than tha: needed for dhe basic dot variznt 
As with the SIRDS, viewing Macic Eve 
imaucs réquires some prictice and we'll 
describe exacily how to do ic a bir ater. It's 
interesting, however, thar fefi-righr 
siercograms have only been popular among 
sicrco-photopmphy cnihushists whereas 
Magic Eve books, posters, calendars ‘and the 
like have been huvely popular. Not only this 
hut the fett-right stereogran: is applicable to 
full cofour photographic images whereas.a 
Magic Eye sterecogram is capable only of 
representing 3 very simple image and no 
cOtour information is recorded except far 
the colour of the wallpaper. The answer 
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must surciy tie in the facethat seeing a 
Magic Eve image is something of a puzzle or 
achalienge. If you look.ai a left-right 
stereorram, iv’s immediately obvious what 
you shoukl see even if you dor’) manage 1G 
sce itin 3D. With a Mapic Eve image; an the 
other hand. the initial appearance is onie of 
an almost nuidom repeating pattern. The 
3P object is totally hidden and only when 
vou view itin che correct way will that 
hidden objéct Suddenly reveal itself. As 
such, dese images have attracied 
something of a cult following and are 
resulariy useci in pramartianal matenal anc 
advertising campaians. 

But if vourre not one of the millions who 
have bouvht aw Mayic Eve book, you might he 
interested to Know what all the fuss is about 
and how you do view this sort of image. 
There. are close similunties berween whe 
method used for viewing this ape of 
stercognim aml the method used for leli- 
right stercograms. The following description 
was provided by Magic Eve Ine. 

Hold the image right up to your nose (it 
should be blurry), very very slowly move it 
away until the rvo dots at the top of the 
iage tum into idee! Once you have diree 
dors, hold the image sll. Stare at the 
middle dot. en: not.to blink, and: the -hiciden 
image will slowly appear! Once vou see. 
denth. you can look directly at the entire 3D 
image! The tonger you jook, the clearer iz 
will become! 
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This method assumes that.a pair of dots 
or regisuation marks is printed at the toy oF 
ihe stereouram. Many SIRDS and Magic Eve 
images do include these ‘cheat marks’ but | 
not dil. However, once you've manager to 
resolve 2 stercogrim which docs include 
these registration marks you'll find tar it’s 
comparatively simple to manige with 
stereournms which don't. 


Sources 
You'll need red-blue oktsses to view the 
anagivphs neproducect with this article and 
on the front cover. 3D images Lr, will 
supply two free pairs of glasses (retb-preen, 
red-biue or one of each). To take advantage 
of ihis offer, senda sramped sel-acduresseéc 
envciope to 3D Images Led. ai 31 The 
Chine, Gringe Park, Gondon, N21 2EA. 
Most of the 3D images reproduced with 
this article were supplied by David Burder 
3D Imitges Lr. ane of the UR’s leading 
suppliers af 3D producis and services. The 
company Gin be conuacted cn O1ST 464 
0022 or you may prefer to point your Web 
browser at http://www. 3dimages.co.uk 
The company specialises in most 3D 
technologies including anaglyphs, lenticular 
slereograims, side-by-side stereo pairs, Mauic 
Eye rype stereogrms and holograms. They 
can alse provide stereo canieras (including 
digital), stereo projection systems and LCD 
shutier displays @vhich will be discussecd 
next month) 


? ‘Can you 'seeithis nessaze? 
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3 nm ihe 2lst November 1998 a new 
Maplin Store opened in che city of 


Chester, this new siort iakes the 
tod aumher of stores to 50 and was 
opened 24 years after the first store.opened 
at Wesiclifi-on-Seu, near Southend, in 974. 
The first day we opened, the siare had 2 
customer flow of over 300 peaple, who 
ccaveied from near and far to celebrare our 
grind opening. along with many of the local 
store Managers who were there 1o fend 
their hetp und support to the new sift 

The new staff comprises of six members. 
rs 
4 


‘ 
; 
: 


eeeocoeeeaescesee@eceo @eaeseecaoeseo@wesoesaseeeosesese 


Store Manager Mark Smith recalls the opening. 
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Staff a? the Chester Stofe including Maplin Reta!l Direttor Graham Caldwell. 
_ —<) J 
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They are Mark Smith, Branch Manager; 
Jonathan Flynn, Assistant Manager: Neil 
Chandwick, Technical Sales Assistant: 
Anthony Matthias, Technical Sales Assistant: 
Rachael Robbers, Sales Assistant und Lee 
Chactwick, Part-time Sales Assistant. 

Mark Smith has worked for Maplin for the 
last five yours. He staried.as 2 part.cime 
technical sales assistant and worked his way 
up the ranks 10 Branch Maniuger at the 
Preston Stare. The rest of the ream come 
from very differing backgrounds bur hey 
were all selected for their-abilitv eo offer 





custamers the very best service pussihle. 

The Chester Store can boast of having 
one of thé larvesr sales floors amongst the 
Maplin Stores. It has many exira product: ; 
sections thar are nat always found in other 
stores. The main secon is the computer 
centre which includes four of our most 
popular specifiedl computers to help aid in 
sales demonstrations. With the use of 
Manfin’s very unique ‘Buik!-to-Order’ 
semice we can provitle our cusiomers vid 
the latest technology and would he 
canfirured to their exact requiremenis. We 
also stock 2 large range of computer 
accessories from mouse mats to motherboards. 
We also have 2 special offer compurer 
bundle which is onty available at the Chester 
store - hut hurry 2s it is only asvzilable white 
stocks list. The-system is based around the 
Maplin Jupiter, and features a K6 2300, 32Mb 
SDRAM, 3.2 Gh Hard Drive, 32x CD ROM 
antha host of highly specified components 
including a free 36k internal Voice/Fax 
Modem fora low price af £599.99 inc VAT. 

The store has a large Music'and Disco 
section with an impressive range of disco 
lishing effects thats on constant 
demonsiadon, plus a headphone.stand to 
allaw customers tury models irom our range 
of headphones. The In-Car Entertainment 
display gives various examples of how Lo 
complete a opical installation, with help from 
our knowledgeable stalk 
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Many product munges have a céclicirest Boor 
area such as Radio Control Modeling, Sound 
and Vision, Home and Office, Communications 
and Books. The siaff on che component 
counter are available to help and assist 
eustomers to selec ihe smaller bur offen 
desperately necded spares - whether it is a pant 
for ine hebdbyist or for the service engineer. 

As with all Maplin Stores, shoppers cin 


liebaedald 





chaose fom 1n impréssivé 37000- strong 
product range, and although nor everthing 
is kept ist stock at the store, any producer can 
be obtained from the warehouse within mo 
working davs. or dispatched by the 
wWarenouse tO the customer's address. 

Tike Chester store can be found at Unit EA, 
The: Boushton Centre, Bourhion, Chester, - 
CH3 58F. Tee 01244 315454, Fax: 111244 315468. 
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to look at the Velleman Valve 
aniplifier again (che original 
afticle appeared hack in March 
192, issue 51) and use it with 
the digital preamplifier -also 

: from Velleman. The valve 

: amplifier has hac! neo imporzant 

© imodifications made io aid 
construction and setting-up - the 
output stage biasing and setring- 
up is now easier, and the use of 
one faree PCR for ihe vast 
majority of ail the components. 

The amplifier design is quite 

simight forward using a 
common ECCS2 for pre- 
amplification, ECC83s for 

: Voltage gain and phase splinting, 
and two paralle) pairs of EL34s 

: in an ultes linear, push-pult 

> Output conigurition. Thé one: 

: distinguishing feature is the use 

: of toroidal transformers for the 

; main HT and heater mansformer 

© and the outpur transformers. 





Construction 


: This is nara cheap kit to buy, so 
it is NOL surprising that the ficst 
thing you notice is the quality 
of ihe Components used and 
the chassis construction. It is 
alse very heavy! 

Consteuction starts with the 
octal valve bases which are 


Jobn Mosely constructs this revised valve amplifier and : mounted using spacers. One 


° _ 2 = ms spacer is mounted béerveen the 
tries it.with the Velleman digital Pre-amplifier. alvegseGind the toaiefthe 


Seeaceese ce seecee cee Cceseeeeoseaeneeseeaeeangene 


Introduction ; Uslaga pair of KTS8s inttiode ————— 
A friend back in the Sixties eee cy SPECIFICATION 


: : sounded superb, unforrunately, 
introduced me to electronics, = : 


ae they could not quite manage Output per channel: SOW ms into 4 or SQ 
and my first project was a 12W a he: ; 
iy 2 5 >: JOW and so were confined to : up to 45W mnis.in Class A 
valve amplifier usar was featured : heed til I a ee — | 
in Practical Wireless. Beingat =; uP ae ae : | Bandyidth: 8Hz ta BOkH2 (-3dB/1W) 
school and short of cash, J oe tes liner oe: | Harmonic'distortion: 0.4% @ 1W/1KHz 


> an ultra linear ourpuc ; a 
Suppose [0 Some extent part of | eee ieee amount S/N ratio: >105dB (A weighted) 


pe i aan : of pleasure that itwas decided : | Input sensitivity: iV rms 
that!) was'in acquiring the : 


necessary bits. I have to admit to 
it being not very elegant, but 

| aftera problem with the power 
supply (was badly advised as to 
‘a suitable alternative to the 
recommender selenium brilge 
rectifier), it worked exiremely 
well. | later constructed a secand 
one for stereo and a valve pre- 
implifier 1o match. This setup 
lasted for several years and 
performed very well. } then 
niiverl in 10 the transistor era. 

Hi was early in the nineties that 

J acquired some old Leak TL25s 
which § refuchished and which 
brought back memories of how 
well vaive amplifiers sounded 
Later, Mike Holmes (he wus 
responsible for the Maplin 
Millenium) and ! constructed a 
pair of valve amplifiers based on 
the early designs of Williamson 
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Figure 1, Power supply circuitry. 
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> type) is mounted below the 
? board. This one is used ro 
: secure the PCB to the chassis. 
Connections are mace to the 
board from the valve bases by 
shart links of wire, and ir is. 
bnportant that tise links do noi 
‘protrude above the height of the 
spacer as they will shor ta the 
mctal base cover. These links 
; Should be as short 25 possible. 
: Nest are the wire finks, and 
there are many of them. so 
make sure you check that vou 
find them all. Next comes the 
diodes and fow wattage 
resistors, followed by LEDs. the 
.: IC socket. reed rélays, vrimmers, 
transistors, hivh power: 
TEsislors, Capacitors, screw 
connectors, valve sockess. and 
other sundcy items. Lastly the 
octal vatve base heater wiring 
necils to be soldered into place. 
Velleman supply the necessary 
wire, and again it is important 
to keep the wiring runs below 
the height of the spacers. The 
Sires need 10 be ewisied and 
anchored at ane end to the 
PCB, and the other ends to the 
respective valve bases. 
Connections to the mains 
3 : transformer are made using 
= : screw connectors. When this 
= > wiring is comolete, check with a 
multimeter, set to a suitable 
resistance range, that chere are 
no shorts. Remember that there 
is a 22022 resistor to ground 
from each heater wiring leg, so 
you will not measure a high 
resistance across the two wires. 
The PCB board is now 
complete, so 2 thorough check 
of the board should now be. 
: mnade. There are neariy 700 
> solder joinis, so do check very 
curefully as time spent now may 
well prevent problems later. 
There are three small PCBs 
- that need i be mounted io the 
back of the case, One carries the 
input phony sockers and che 
other ewo are used to mount the 
© feftynght loudspeaker terminals. 
Fas | : Again, Velleman have used gold 
a > plaicd components of the 
highest quality A small fength of 
screened audio lead is supplied. 
“wid this is soldered to the input 
= sockets, Also, lengths of cable 
are attached to the 40 output 
: terminal anc ground terminal. 
> "Phe $0 connectian provides 
feecibuck to whe first stage of the 
ECCS3. Nore the circuit diaeram 
shows this as being etken from 
the SQ terminal. You may need to 
> use 2 higher power soldering iron 
Figure 2. Valve power amplifier for one channel. > tomake these joints, a5 che 
loudspeaker terminals are quite 
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substantial. The mains input socket 
is also mounted at this stage. 

Prorective selfadhesive {nil is 
provide ro stick on the mains 
input socket and to the top of 
the case above the three 
transformers. Similarly self 
adhesive feet are stuck to the 
bottom of the case below the 
three transformers, The two 
ouiput transformers are now ° 
mounted to the case. The 
output connections can now be 
made io the loudspeaker 
terminals, remembering to slip 
the supptied heat shrink 
slecving over the wires prior to 
making the solder joint. The 
mains irinsformer is now 
mounted. Nore char Velleman 
supply the correct mounting 
bolts for all the transformers, 
and it is important to ensure 
that the transformers do noi 
touch any mezal paris such as 
loudspeaker terminals. 

The main PCB is now mounted, 
and care needs to be taken in 
sliding the board into piace. There 
an! Many SOnSW MmoOUndnes ta 
hold the boarcl in place, and 
Velleman thouginfully supply the 
TaD Allens keys [Or the job. 

There may be a good 
argument for soldering all the, 
tmunsformer connections to the 
boakl but Velleman have chosen 
io use screw terminals for all 
these ofF-boant conneciions’ 
excep: for the audio input, which 
is soldered. This method is 
certainly sinypler, anu makes 
servicing (if necessary) easier, 
heavever, the mains transformer 
commections are a litte bit tricky 
due to the close proximity of the 
transformer ia the PCB, where 
there screw connector is 
mountecL Finails: one kist check. 


Testing 


With the front mounted mains 
switch fully down ie, OFF, 
connect the nrains Jead ta the 
mains input socket and with 
mains \oliage applied to the 
amplitier, ube red LED next to 
the mains switch should fight. 
Now, holding your breath, the 
mains switch is.switched on 
(fully up), aad the bi-coloured 
‘LED gext ro rhe switch should 
alternately flash necd“ereen. After 
approximately one minute the 
fealay will energise anct dhe LED 
should go to continuous green 
itumination. Now with vour 
multimeter sét 4 sywitable AC 
voltage range, measure the 6.3V 
heater voltazes around the octal 
valve bases. Remember that 
there are scveral poinrs on the 
board sitting at over 400V sa 








‘SPECIFICATION 
INPUT SENSITIVITY 
phono: 5.5mV/50k 
CD: 500mv/32k 
tuner: 360mV/22k 
tape 1/2: 360mV/22k 


RATED OUTPUT 

line: 1V 
tape: 360mV 
equaliser 480mvV 


TONE CONTROL 
bass: 
treble: 


+15dB (1.00Hz} in 2.5dB steps 
*+15dB (10kHz) in 2.5dB steps 


S/N RATIO 

phono: 
tape/CDAuner: 
THD: 

Response: 

Channe} separation: 
Crosstatk: 

RIAA deviation: 


7508 (A weighted/rated output) 
10008 (A weighted/rated output) 
0.01% 

8Hz ta-15GkHz {-3d8} 

90dB: 

9806 {betveen inputs): 

+0.5d0B (20Hz to 20kHz2) 





exercise due care: ff you are 
happy so iar then switch eff arid 
Wail several minutes for the 
high voltage on tlre smonathing 
capacitors to cissipate, 


AX WARNING 


THE anipifer conta‘ns high DC end 
AC Moltages end cen bll— beware! 


paints indicated on the |oard 
cun be measured, except the 
0.4V bias voltages. If ail voltages 
are about right switch off and 
again wait. several minutes, and 
insert the éigh: F144s, 

Valve amps must always be 
connected to a suitable load. so 
Velleman supply pvo 8,20, sw 
resistors to complete the. set-up 
of the amplifier, With these 
resistors connected, ancd no 
signal applied, the quiput valve 
biasing can be sei. All eight 
trimniers al the frant of che 
board are set anti-ciock wise, 
and the eight DIP switches all 
set ta the OFF position i.e. up. 





The small B9A valves can now 
be insemed - ECCS2 anci 
ECCS3s - and again power up 
the amplifier, When the green 
LED is on, the vanous voltage 


Velleman has designed avery 
simple. visual and elegant 
method of setting up the bias. 
With the ampiifier on and the 
green LED on, the first switch 
of the left hand DIP is switched 
on i.e. down, RV1 is adjusted 
until the second or third red 
LED (D4 or LDS) lichts-up. 
The DIP switch is chen switched 
wp and the nest one is switched 
an. RV2 is now adjusted until . 
pain the sécond or third LED 
lights-up. This is repeated for all 
eight valves. 

The amplifier is now allowed 
fo warm up for 2 further 10 
minutes and the above 
dlignment is repeated, but 
insteact of red LEDs lighting up, 
adjustment is made until one of 
the green LEDs light up, This is 
avain repeated for all eight 
valves. The 0.4V hias voltages as. 
indicated on the PCB can now 
be checkecl. All eight readings 
were very close. 

Before the panels are fiaed io 
the case, the final test needs to 
be made! 


The Ultimate Test 


After you have connected the 
amplifier to suzahle speakers. 
and before you apply an auclio 
signal, check that there is not an 
excessive amount of hum 
present. ium can be reduced to 
A minimum oy carefully rotating 
the relevant output transformer 
enher clockwise or anticlockwise 
until the hum is at a minimum. 
This is particularly uicky for the 
right channel as the ECC82 sits 
in front of it. I certaink: had to 
put ny ear very close to my 
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loudspeakers to hear a very 
small amount from my right 
loudspeaker. 

You have probably spent: weil 
over 20 hours in time and £700 
from vour pocket to get this 
far. So just what -have you got? 
Simple - a very fine amplifier. I 
fed the output from my CD 
player into the amolifier via 2 
shielded voiume conrroil poi, 
and the result was excelfent. 

We have no doubt all reacl in 
Hi-Fi magavines those 
wonderful descriptive phrases 
chat reviewers tend to use. Weil, 
I can now understand what they 
we peiting at! Phrases such as 
pace, dynamic, involving etc. ali 
mike on a true meaning. If you 
enjoy listening Lo music - any 
music - then this amplifier 
certainly lets you hear it Pop, 
fuzz, Classical, blues. it takes 
them ail on and revels all, If 
there is bass there, vou will hear 
it, wth clurity and depuh. Voices 
are clear and well defined. I 
nannally listen to a Musical 


: for the valve amp Offering a cange 


Fidelity amplifier with Heybrook =: 


[oudspeakers - but this amplitier 
is several steps up froox my 
Musical Fidelig: Vatve amplifier 
sound is Gen described as 
warm, arid I have always 

noticed that valve aniplifiers do 
produce a distinctive sound that 
I believe is prelerahle to 
transistor amplifiers. 


Veileman Digital 
Pre-Amplifier 

The digital controlled 
preamplifier is an ideal pariner 


of functions:and an excellent 
specication. Conirol can either 
be via front panel push buttons 
or a scparately avilable remote 


Velleman Kit 
44040 vere emp 


VFBgE 
VEGA 
VESTS 
VXB2D 


4100 preamp 
KA4102 serrate conn 
AMP Cover | 





(|PROJECT'PARTS LIST 


RESISTORS 


R5,10,21,27 
R6,9,39, 41,43,45,50.53,55,57 


R29,30,31,32,33,34,38;51 
R35,36,47 

R37 
R40,42,44,46,52,54,56,58 
59,60 

RG1,62 

RG3,64,66,67 - 
R69,70;71;72,73,74,75,76,77 
R77 


RRO, 90,91,92, 93 94,95,96 
RO7,98,99,100,101,102,103 104 
Ri05,106,107,108 . 
RV1,2,3,4,5,6,7,8 

8.2R 5¥ 

i 

CAPACITORS 

Ct 

CZ 

C3,4,10,18 
C5,6,9,21:412°13,14.15,49, 


$k 


470R ' 


22k 0.25 


220k O.25W 

2k2 0:25W 

‘12k 0.25W 

33k 0. 25W Ri7,23 820k 0. 25w “ 


‘820R 0.25 


480R 0.25 
iM 6.25W 


“ako O.25W 


10k 6.25 

1k5°0.25W 

560R 0.25 : 
LOOK O.25V4 

200k O.5W 


ATk O.5W ; 


220R 0.5W 
330k 0.5 
270RAW . 
10K Ww 
15k 1W 
680k -1W 
ATK 4W 
390k IW" 


-480R 1. 
AOR 4 


15R SW. 
100k Vertical Timmer 


72 off (dummy foal} 


a7nF 
100pF 400V 


22nF 630¥ 
470nF: 


2n2nF 


4yF Hecuolytc 
400uF. Electrolytic 
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Maplin Code 


control unit. LEDS are useci to 


? disolavinpurselectect, volume, 
> dyass and treble level in and out 


sockets are provicter! fora remiore 


: equaliser, but ifone is not used, 


then these sockes need to be. 


: shorted rogether. A push burton 


is provitled to give a lat response, 
plus there is a convenient switched 
mains ourput. The floor area 


E dimensidns atch the valve amp, 
> SOtha: the amplifier can comfurmbly 
> sit.an top of the preamp. 


In use, the preamp performed 


? remarkably weil, and I was 

: impressed with the tack of break 
ihrough from one input to 

: another. Funcdons performed 25 
: expected, and with the tone 

> conirols in the flat position, the 


Price inc. VAT 
£699.99 
£394.99 

£45.99 
£49.99 





preamp did not appear to 


devrade the signal at all. 


Conclusion 


The vale amplifier needs ww be 


panmered with loudspeakers and 
sound sources that will cio justice 
to ics ability. So if you are aiming 


: fora realistically priced top-end 
: system then this amplifier is a 
: worthy contender and ifyou do 


need a preamp, then che K4100 
is an excelfenr nranch. 
Nat onby does the sysrem 


: sound impressive, but it looks 
: impressive too - my family and 


friends remarks backed this up. 


: There is 2 lot of satisfaction in 


knowing that you have built a 


> quality hi-fi svstem, and one 
: you can repair! 


Hf you buy the amp, preamp 


? and remote contral then you 
> are looking at nearly £1000 
: outlay, and if you add the 


matching cover for the valve 


: amp then it is over a £1000. is 
: in worth ir? Personally - -yes. 


C25,26,27,28 470uF Bectotytic 
C23,31 A47pr 100V Biectrotytic 
C20 | 100uF 100V Electrotytic” 
C32,33 47yF Bectrotytic 
C34 100uF Gectrolytic - 
C35,36 ‘22uF 350V Secvoiytic 
C37,38 100uF. 400V: Electrotytic 
C39,40,41,42 220uF 450V Electrolytic 
SEMICONDUCTORS 
01:2,15;36,18,22, 23, 
4 ae i1N4448 
D3,4,5,6,7,8,9,16,17, 
49°20,21;26 1N4007 
D11,42,13,14, 1N5408 
201,2 Zener 3.9V 
LDL 5mm Red Blinking 
Lb2 Sram Bicolour 
103,4,5,6,9,10,11,12 3mm Red 
LD7,S ‘3mm Green 
2,3: BC547C 
T4 .BC5iS 
IC1. 143914. 
MISCELLANEQUS 
RY1;2: | Reed Rétays VROSR124 2 
SW. 3P On-On-On 
Sw2,3: ‘DIP Switch DS-4P 2 
7 IC Sit 28W DIL 1 
‘SK3,4 2P Screw Connector 2 
SKS -3P Screvé Connector fl. 
SK6,7.8 BP Screw Connector 3 
iOctal Valve Base 8 
“BOA Vawe Base 3 
RYZ Power Relay VR5V122C el 
‘RY45 : Power Relay VRLOVA21C 2 
TRI 12V Transformer a 
FR2 ‘HT Transformer a 
‘Output Transformer 2 
:Mains input Socket 4 
,Gold-piated Phono socket ue . 
Gold-plated Speaker Socket 6 
- Wire rted 
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ff Wablocking its light.:h’s a rémarkable 
« ae ke) ees roca 
sight and usually a once in a lifetime 


experience. The eclipse on August 11, 1909 
is the first tata] solar eclipse visitle from. 
the UK since 1927. 

To view the Sun safely you need to make a 
pin-hole camera te project the Sun's inage 
or use CE certified glasses, Science Line can 
Offer nvo.gpes of eclipse ginsses to readers. 


Solar Viewer - not 
suitable for children 


The Solar Viewer is a hand-held viewer which 
makes it unsuitable for children. It is 2 robust 
unit of special plastic without cantboard 
aroun it. This means it offers a wider field of 
view than the conventional glasses and we 
sould recommend them to‘anyane with 
more than a passing interest in the eclipse. 
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The Eclipse Glasses 
are more traditionally 


ebb Perehedsene seer eeeserennees 


ads 
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suitable for children. 
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styled, a bit like 3D ad 
glasses, with 


cardboard frames and 
elasticated straps 

making them suitable for 
children. However, they are 
aiso designed to Bt aduits. 
They are slightiv more fracile 

than the solar viewers, but they 
offer a cheaper alternative thar are 


Both are available with maps and a 
leaflet. Prices start from £5 for the Solar 
Viewer and £3.50 for the Eclipse Gtasses. 
Please order by the above telephone 
number only. Lincs open between 
ipm-7pm daily. For bulk orders (over 30). 
please call Nicole for further details. 
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Introduction 

When amplifying anil 
processing audio frequency 
signals problems‘are offer 
encountered due to wide 
amptitude variations. Ifan 
amplifier is set up with a high 
gain to amplily signals of a few 
mV then larger signals may well 
resultin overload and distortion. 
if the ampiifier is being usec for 
hi-ff reproduction then probably 
the only way to deal wath this is 
to use a circuit with a very wide 
dynamic rane as it is important 
that che dynamic characteristics 
are preserved. This often 
means using circuits with high 
slew rates and relatively hiuh 
voliuge supply rails, However, 
for other applications such:2s 
communicstions, nvsical effects, 
and the like. an aitemative is to 
process the signal so chat smali 
and litve signals both end up at 
a similar tevel. 

The maximum level of a signal 
can be limited using clipping 
cechniques 2s iliustrated in 
Figure 1. However, for many 
applications this method is 
unsuitable as high levels of 
distortion are introduced 
resulting in an unwanted ‘fuzz 
effect. Therefore, where 
intelligible audits reproduction is 
required (with the exception of 
cenain specialised applications in 
communicaions) this niethod ts 
best avoided. 

ei much more suitable 
method is compression. The 
term ‘compression’ is often 
used ta describe a variciy of 
different processes in 
electronics, in the context of 
this article it isa method of 
reducing the dynamic range of 
a signal by controlling the gain 
of an amplifier, without 
introducing high levels of 
unwanted distorion. 
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Gavin Cheesenian describes a. 
signal processor for communications, 
and musical effects. 


Most COMpression CICUIG dre 
based around the use of volte 
or current conimollect aniplifiers 
and automatic asin contraL 
WKpicaily, the input signal is 
applied to an amplifier'and 
part of che aurput signal is 
rectifiecl 10 prexluce a voliage 
corresponding to the averee 
anplituce, This voltage is then 
useel £0 control the gain of the 
amplifier. At low signal levels the 
gain is high but-as the ampliruce 
of the input signal increases the 
gain of the amplifier is reduced 
to.compensate, As 2 result whe 
average amiplinide at the ourput 
of the ampilifer remains relatively 
consiane within a given range 
ever though the level of the 
input signal is varying drastically. 
The dreuit must be set up to 
respond only to the average 
level of thé signal and now to 
individual peaks, The optimum 
time required for the circuit to 
respond to a change in level 
varics depending on the 
application. It is also necessary to 
set a threshokl which the signal 
must reach before compression 
Saris 10 take place. 

There are various ways (9 
implement automatic gain 
control in a circuit: Indeed a 
vanicty of different offihe-shelt 
ICS are-avuilabte designed 
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suecbitidées 


specifically for the purpose. The 


<incuit described in chis article 


makes use of the 14413700 dual 
transconductance operational 
amyplifier IC, This ts: an excellent 
genera purpose device that is 
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easy 10 use and is capable of 
good results. The ciccuit és 
dcsignedt as 4 general purpose 
builciing block that can be 
aripred for use in a variery of 
different applications. The block 
diavram nf the unit is shown in 
Figure 2 for reference. The. 
circuit uses two staves of 
compression (oO mainuin 2 
stable output level over a wide 
range Of input vollages. 


Circuit Description 


Figure 3 shows the circuit 
tizgram of the compressor unit, 
which is rekstively simple using 
just three IC's. The unit is 
designed to operaec from a 
single call power supply 
connected 1o icrminals Pl (+V) 
and P2 (OV). Capacitor C2 acts 
25 bulk decoupling for the 
main supply rails. Additional 


: high frequency de-coupling is 


qiahdd 


also provicied close ro 1C2 and 
1C3 in the form of C9 and C10. 
Operational amplifier IC1 
together with R1 and R2 
provides a low intpédaace half 
supply reference for the other 
ICs effectively functioning as an 
artificial OV within the circuir. 
The use of IC) as a unity gain 
butter allows relatively high 


> values to be selected for Rl 


: cand R2. The inpuiio IC1is 


fiteredl by cupacitor Cl. 
Additional de-coupling of she 
half supply reference is 
provided by C3 and C4. 1C2 isa 
dual transconductance 
operationzl «amplifier and forms 
the heart of the compressor 
circuit. There are two amplifier 


Aixlio frequency signal yithout 
imliing o compression. 


Lirtting the ampitude af 
the signal by cfpping. 


Carnpressing the signal 


Figure L Simpltfied graphical comparison of signal clipping 
and compresston. 











Figure 2, Block Diagram of compressor. 


sections to the It, as can be 
seen from the IC pinout. Input 
sinals are coupled to the input 
ed IC2 on pin 3 via G7 and R35. 
Vaniable resistor VR1 acts as a 
balance contrat afétting the 
symmetry of the signal. R7 and 
R53 are biasing components. The 
current output of the first 
amplifier is on [C2 pin 5. The 
OUtpuE current develops 2 
voltage across Inad resistor RG 
ancl is connected to the base of 
an tntcrnal buifer iransistor on 
pin 7. The output of the bufer 
on I pin § is used io charge 
capacitor C5 producing an 
effectively rectified and filtered 
DC level cireciy related to the 
amplitude of the input sieral. 
This is fed to the diode bias 
inpuc Hf the IC on pin 2 
effectively conirolling the gain 
of the amptifier save. The base- 
emitter voltage of the internal 
buffer transistors determines 
the threshold at which the 
compressor Slams to operate. 
The audio frequency output 
from pin 3 is couptect ta the 
next amplifier stage on [C2 pin 
14 via C8 and R9. Cnce-again 
VR2 acis as a balance contrat As 
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with the first stage, the output 
on pin 1? is fed to the input of 
the buffer (in this case on [C2 
pin 10): The output ofthe 
buffer on pin 9 is filteredi by C6 
10 prxluce 2 DC level which is 


used to control the gain of the 


amplifier via the diade bias 


- Figure 4. 1€ Pinouts. 
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input on pin £5. In addition, the 
auction frequency ovmput of the 
secand amplifier stage is fed to 
the inpur of 1C3 which acts as 
an output buffer, In ackdlition to 
acting as a load for the output 
at pin 12, Ridkand VR3 act 252 
variable attenuator allowiog the 
user to set the relative output 
level. The Ourput on 1C3 pin 6 
is coupled to quiput terminal 
PO via capacitor C11, 


Building the 
Compressor Circuit 


The campressor-circuit my be 
built on printed circuit hoarl or 
miatix board. As with most 
amplifier circuits some wuention 
must be paid to the correct 
component layout if optimum 
periormance is to be achievecL It 
is sensible to fayour the 
camponents in logical order as 
shovn on the circuit dizgram. 
Try to keep connections 
heiween components as shu as 
possible to avoid strav coupling. 
It i5 usually advannigeous to run 
separate supply rails to each af 
the ICs joining onk: at the power 
supply remninals. Also take.care 


vive 
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Figure 3. Ci rout Blagramt. 





with positioning of de-coupling 
captors. C2 should he 
positioned close to power supply 
terminals Pt and P2. Hiah 
frequency decoupling capaciicrs 
should he kep: close ro the 
relevant IC, Hence C9 should be 
connected as close as possible £0 
IC2 and €16 should be adjacent 
to (C3. This helps to prevéar 
high frequency noise on the 
supply rails adversely affecting 
the operation of de circuir. 

fi is usually best co siart 
construciing the ciecuit by fitting 
the low profile camponents 
such 25 resistors first. As always 
usc of DIL sockets is 10 be 


i recommended IC's can 


; sometimes he damaged if 


overheated during soldering. It. 
aiso makes life considerably 
easier if it is necessary 10 replace 
one of the ICs. Ieis worth 
noting that ifthe DI. sockets 
are fitted before any of the 
larger components, this makes 
the job simpler, as the socket 


> can be held in position during 


soldering by placing tre beard 
upside down of 2 flat Surface. 
Othenvise, ance the capacitors 
are in place holding the socket 
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Fig §. Connection Diagram. 


Compressor circut board 


* 


Pt P2 
2 Bee 


To equipment 
being driven 


Figure 6. Connecting a foead to the output of the clrevit. 





In place can be quite awkward. 

Pay clase attention to 
component polarities where 
applicable. | may be in danger of 
uppeaning a litle repettiive on 
this paint bur incorrectly 
connected electrolytic capacitors 
and semiconductors can 
explode very viotenidy indeed 
not (o mention the damage. in 
tecms of functionality: just for 
those who may not be aware, 
the polarity of che clecirolstic 
capacitors i indicured by a 
minus ¢-) syinbol on the 
component case close to ihe 
negative lead, The negative lead 
is also usually che shortest of the 
mvo. The IC pinouts are shown 
in Figure +4. Please ensure tat 
all pins are connected correculy 
before apphing power to he 
circuit. Ir is best to wait until che 
rest of the circuit is constructed 
belore insening the ICs into the 
DE. sackets. 

Once consiucon is complere, 
take a second loak over your 
work, just to check that 
everthing is connected correctly. 
Pay particular agention 1 che 
sokler joints. Poor soldering is 
often an inital cause of failure: 
when first testing a circuit either 
thie to hich resistince jOMIS 
(thich cannn: always be easily 
seen) ar inadvertent short 
circuits, Holding the beard up 10 
a bight fight can sometimes 
shaw up problem areas. Also 
touble check the. component 
connections against the circuit 
diseram, This mtv all appear 10 
be unnecessary extra work but 2 
few minutes spent checking: Use 
hoard can save 2 fot of time tater, 


Testing the Circuit 
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In order to test the Compressor 
circuit vou will need an AF 
signal source such 2s 4 sige 
fenertor and a method of 
monitoring the ourput of the. 
univ. An oscilloscope is | 
preferzble but if this is nat 
available, a suitable audio 


: amplifier may be used. You will 


also need a regulsted 12V NC 
penver supply: A bench stipply is 
ideal. ‘The current constmption 
of the circuit is in the region of 
afew mA maximum. Figure 5 
shows the connection diggram. 
Connect the power supply to 
the circuit. The postive 
connection (+ ¥) is made io 
terminal Piand the negative 
(OV) connection is via P2. I you 
arc: using a power supply with 2 
current limit contro! set this for 
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around 100mA just in case there 
is an ecror or fault on the. circuit 
boardl Similarty if vou are using 
a high current supply it should 
be suitibly fused to protect the 
circuit and prevent any hazard 
due to 2 short circuit. 

iF available it may be useful co 
connect 2 Multimeter set 10 the 
curreni pange in serics with the 
+V¥V supply ail to monitor the 
pawer supply current, Drasticaliv 
increased current consuniption 
can be an earhy: indicator of a* 
fault. Lf possible, check the 
voltage Jevel at ierminal 75. This 
should be approximately half af 
the supply voltage (6V). 

Connect an audio frequency 


signal source to the input of the: 


circuit bemveen terminals P3 
(ip) and P+ (OV). fF you are 
using a sivnal penerator, adjust 
the frequency to approximarely 
kHz (sine wave) for the initial 
test. Ser the fevel connnol of the 
sional source fo minimum to 
Sari with, so iat ro signal is 
present Connect an oscillascope 
or test amplifier io tie ourput 
of the Compressor circuit 
heiween P6 (0/p) and PB (OV). 
If che compressor circuit is 
driving into a hich impedance 
input. it is advisable to connect 
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a small oad resistor berween PG 
and P& as shown in Figure 6 ro 
alow C11 to charge othenvse 
Ehere niay appear to be a 
stantting DC offset. A suitable 
value is 1k. Initially, variahte 
resistors VRI and VR2 should be 
set to central position. VR3 
should be set to maximum. 

Increase.ihe level of the inpuc 
signal until an output is 
derected. At frst this may be 
guile distorted, A fevel of nat 
wore than a few mV should be 
required, If no output appears 
io be present, disconnect che 
input signal and monitor the 
NC level at IC? pind. Adjust 
variahle resistor VRE lor a DC 
level af approximately half the 
supply voltage. Next monitar 
the Jevel at 1C3 pin 6 and adjust 
VR2 for a level of approximately 
heli supply Re-connec: the 
input sienal and uy dre. test 
again. Adjust VRL and VR2 until 
minimum distoriian is achieved. 
If vou are using an oscilloscope 
fo moniter ihe outpur, acdfust 
YVR and VR2 until che most 
sinusoidal output waycform is 
produced, Reset he level of thie 
input sfenal Lo minimun. 

Once agin. slowly incresse 
the level of the signal source. As 
the aniplirude is increased, a 
corresponding increase at the 
output should be noted. If the 
input sianal is increased further, 
a poinr should be reached where 
chances at che compressor Input 
ne langer aflect the fevel-ar the 
output. The ourpurt signal 
should remain ac approximately 
the same level over a wide range 
of input voltages. It may be 
necessary to re-adjust VRI and 
VR2 to provide ontsnum 
symmetry at the output ancl to 
minimise distortion. Finally 
wheck that VR3 adjuscs the 
output fevel. 


& 
Figure 7. Exampie of a simple preamplifier. 





Using the 
Compressor 


The compressor unit lends itself 
to use in a wide range of 
applications. 11 should be noted 
that the unic is not oprimisect 
for any specific purpase and 
therefore it may be necessary to 
adapt ihe circuit or change 
component values [Oo suit 
different aprdications. 

Before conneaing the 
compressor circuit to other 
equipment check that the output 
and input requirements are 
compatible. Variable resistor VR3 
determines the final output level. 
The contro! should be acijusted 
iO Suit the drive requirements of 
ihe equipment connecied 1 the 
output of the compressor, | 

In same-applications where 
the maximum input level is 
relutively smail, 2 Simple op- 
amp preamplifier stage may be 
adided to the input of the circuit 
tO improve sensitivity, A typical 
example of this type of circuit is 
shown in Figure 7 for reference. 
The value of resistor Ra may be 
modified in order to change the 
gain of the preamplifier. It is 
best to avoid the use of very 
high values of resisuance as this 
may result in unwanted noise or 
instabiliey,. Although useful fr 
amplifing small signals, it 
should be noted thar high level 
signals will tend io be clipped 
and this results in distortion. 
therefore the gain. mest be set 
al an appropiate level, 
otherwise distortion in the 
preanipiifier will tend to 
diminish the usefulness of the 
compressor. Similarly a resistive 
attenuator nenrork muy be 
fried to the inpur of the device 
if signal Jevels are very high. 


Applications 

To cover all applications of the 
circuit in cletail is outside the 
scope of this article. The 
following suecestions are 
intended to provide an example 
of possible uses for the unit. 
They are nor all fully pied and 
icsted as specific requirements 
vary considerably and may 
require some experimentation 
tf) Obtain usable results, 


Microphone 
Preamplifier 


A cypical appiication for the 
compressor Circuit is 45 2 
micmphone preamplifier for 
communtcations use. Ic may be 
necessary to use an additional. 
preamplifier slave 25 described 
earlier to lift the level of the 
Inpur signal to a point where 
limiting takes place. This will 
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depend on the sensitivity of the 
microphone. When ser.up 
carrectly, the compressor may 
improve the effectiveness of a 
communication link especially 
under weak signal conditions. 


Electromusic 
Applications 

it may be possible to use the 
compressor circuit to procuce 
sustain eficces for use with 
eleciric guitars and orher 
instrunients. For this applicition, 
iv is Necessary to sct up the unit 
such tht lintiting starts at 2 
very low fevel. Then when vou 
strike a note the circuit will 
sMeEmpt iO maintain the same 
volume level as the note decays. 
YOu may wish to reduce the 
value of C5 and C6 to provide a 
more instuntancous effect or 
increase the value to delay the 
effect. However, use of very love 
values may produce undesirable 
effects if there is insufficient 
filtering of the control voltage. 
The compressor could also be 
used ahead of effects units to 
mainiain a relatively consent 
input level independent uf the 
fourlness of the instrument. 


Use with Radio 
Receivers 


Another possible use for the 
circuit is to provide audio 
frequency awtomattic gain 
control for radio reecivers, This 
could be useful with simple AM 
communications receivers 
where the audio output level 
can vary aver 2 wide range due 
iO Variations in signal streneth. 
It should he possible ro 
maintain the audio ourput of 
the receiver ata relatively 
constant volume avoiding the 
need to continuously adjust the 
AF gain control. The output of 
the compressor could be used 
io drive 2 srl audio power. 
amplifier and loucspeaker. if 
you are buildine your awn radia 
receiver, il may be worth 
installing the unit inside the 
receiver, A bypass switch could 
be provided. 
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Use with Oscillators 


Often simple A.F. variable 
frequency oscillators or signal 
generators produce an aurput 
which varies in amplitucte ss the 
frequency is adjuszed. This can 
bea problem when using the 
osciilutor for test purposes as it 
is ohen necessary to adjusc the 
level control every time the 
drequency is changer! 
significanth, The compressor 
circuit can be used at the 
output Of an audio frequency 
oseillaior 10 ensure that the 
output level remains consistent 
Over the entire irequency mnge 
(See Figure 8), Set the oscillator 
to the frequency where the 
ouput level is minimum. Adjust 
Uie amplitude so that the 
compressor is driven enough 
for it io limit. Adjust the 
irequency and cheek that the 
output from rhe compressor 
remains constant. VR3 mar be 
used to adjust ihe ourpur level. 
A 100k panel mounting 
potentiometer may be used in 
place of the preset resistor if it 
is more appropnate. The unit 
may invoduce some disturtion 
but for many applications chis is 
not a prolylerm. 


Figure & Using the compressor to control 


the output of an audio oscillator, 
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Audio Processing 
Applications 


Many devices used in audio 
processing such as active filers 
and wralogue to digital converters 
have relatively tight input level . 
requirements. High fevei signals 
may overload the device and 
small signals may suffer from 
serous decradaiion due to noise. 
Compressors: may be used 10 
try to ensure that the signal 
remains at the most optimum 
tevel as much as possible. 


Limitations 


The campressor unit described 


is relatively basic and as with 


must simple circuits suffers 
from some shortfalls. There 
nuiy he a degree of distortion ar 
some input levels and initial 
alignment may wike some 
patience if the best performance 
is to be achieveil.. However, the 
ciecuit casts relauvely litte to 
buikd and can provide 2 rood 
ingroduction to automatic gain 
corurol-and compression 
rechnigues with a whole host of 
prictical uses. 
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R5, 9 

R65 

R7,8 

RIO | 
VR1, 2 Hor Encl Preset 10k 
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27k 
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M27K 
_M1K 
UHO3D 
UHO8G 


hm NP RS Bi AD AR 


AT773 
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In this last part Mike Bedford looks at types of 
processor used in cars and a new voltage standard. 


his month, for the final article of our 

In-depth look ai clectronics and 

computing in the motor industry, 
we re guing to have 2 change of direction. 
The rst three parts of the series were 
concerned with the exciting new facilities 
which are now siting iO appear in 
production motor velictes thanks io 
advances in electronics. And the fourth port 
Was an investigation inie the use of 
lecrronics in Fonnula One and the quest 
for ihe fand speed recarcL Ail these articles 
cuncentnued On what marKeicers would! 
refer to as “features anc benefits”. This 
uricle, on che ather hand, is more technical 
In nature sa we'l) be looking ar whit goes 
on behind the scenes. So, if you've ever: 
wondered, for example, what sorts of 
processors are used in cars and how they 
communiente with each other, this article is 
fust what youve been waiting for. 

9 


Processors 

We introduced this series with BMW’s claim 
that cheir 750iL had more processing. power 
on-board than the Apollo sparécralt which 
wok Neil Amnstrong 10 the mckon, Bat 
whereas this may be an impressive sourtling 
claim to the laymin, those who are ee ferit 
with computers will know that tite 
phenomenal mre af change could mean that 
this sul isn’t a vast amount Of processing 
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muscle in today’s terms. Alter all, that 
historic Apollo 11 landing took place aknost 
thirty years ago and it's probably true.io say 
that you dow: need many desktop PCs to 
egual che tor) amount of processing pKwer 
in Siligan Valley back iv 1969. This isn’t to 
undlerestiniate the wonh of the innovative 


syatems on BANN's top-end morors bur to 


point ous that many people — even the 
electronically mingled ones — have firle idea 
of haw many processors and of what wpe 
are used in vchicle. An answer to the first of 
nase questions would be premay meaningless 
hecause there’s so much variation. The BMW 
saloon we talked about earlier has around 
forty processors but a basic compact car: 
probably has just the one —in the engine 
manaecment system. What would be more 
useful 10 investivate is what types of 
processors are usec for various lasks. Are we 
talking powertul processors like those which 
are“used in PCs orare we wiking of tiny bit 
devices like the well-known PIC micro- 
controtiers? You may be surprised to ieam 
Haat tie answer to both these cquecstions is 
“ves”. Cars with systents using Intel Pentium 
MALX processors have already been 
demonsiuted, many of che more baste 
functions in cars arc controlled using tow- 
cost Shit micro-controllerss and berween 
these cxiremes is a whole range of processors. 
To stan off, therefore, lets see what types at 
processors are: used for what jobs. 
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Figure 1‘ What types ‘of 
processors: are esed mn 
cars? Quite: a few. as 'a'look 
at the Volvo’S80 wih Show - 
‘80%:of on-board. Silicon 
‘comes from Motorola. 





First of ali, what about those in-car systems 
Which use the Pentium: MMX processor? At 
first sivht this scems a rather unlikely 
scenano since this Rumily of processors ts 
designed with deskiup miultimeclia 
implications in mink, aot control fonctions. 
But the use to which these processors have 
been pur isn’t a nan-off-the-niill auromeative 
application, iastead it’s an entertainment 
and communicaiion system which bas been 
incerporated into a car. And as such, this is 
far more the son of application the top-end 
Intel processors are optimised for. Not vet 
swwighte on proxtucdoan motors, (ie sysiem 
in question is a technology demonsirator 
which was. put on show by Ine} at fast year’s 
Cansumer Elecironics Show in Las Vers. 
Called the Connecter! Car PC, the system is 
desimmed to bring PC functionality to ear 
drivers and passengers. The demonsiration 
vehicle, 2 Ford Expedition 4X4, incepratec 
satelize navigation, ccllukir phone, Web 
browsing, e-nail, games playing and DYD 
movics. The svsiem may also be extended! 
to provide 2 user fiencily frontend to other 
on-hoand systems, Soa. for example, by 
comumumlcaiing with the sarious vebicle 
management systems, the Connected Car 
PC could determine when che car was duc 
for service: This information — plus 
information on local service centres 
obrained from ine Web — would be rekayect 
to the driver. The interface for the rear seat 
passengers would include a flat panel 
display mountet on the ceiling. For safer 
reasons, the driver would ahrain 
navisational information or receive e-mails 
via voice recognition and voice synthesis. 

For a number of years, some of the 
executive saloons have provided driver 
preference features. One example is seat 
positioning. When a dnver eects inte ihe car 
and presses the button for, say driver 
number onc, ciectric motors move the seat 


forward or backward, up or down. and 
sticei the angle which that driver prefers. 
Cleary it doesn’t take any very sophisticated 
elecironics to do this, in fact it could easily 
be done with 2 handful of Ingic chips. 
However, you can’t buy many lovic chips for 
the price of a bottom end microcanteoller 
so thest:-systems tend to be driven by slow 
S-Di processor with an absolute minimum 
of memory: PIC processors from Microchip 
are commonly usext for this sort of 
applicaiions since they cin he bought in 
bulk for about 30p each, Alsu at the boucn 
encl, 83-bit processors are used for 
detonating sir bags, contcolting ihe 
inswumentation on the dashboard, and Jots 
of other nan-demanding applicainns. So 
we've seen both ithe top end and the 
bovtom end of the processor spectrunt but 
bemveen these extremes, we have 16-bit 
processors of controllers for-ABS brakes, 
fuel infecuion, immsmission and engine 
management and whe trend is ever upwards, 
in the near future, many of these 1hbit 
applications are going to become the 
domain of 32-bit processors and DSPs will 
also becume increasingly conwmon. Withour 
i doubt, Wete soning to see some pretty 
pawerul processors usex! in automotive 
electronics in dre non-toodistane future. 
And we're not just talking ef cheir use in 
penphery systems like Intet’s Connected 
Cac PC, Menorala, for example. are shipping 
microconrallers with a PowerPC core for use 
with ¢n-vchicle sysrenis. The most likely 
applications for this device will be in the 
powerticqin Clearly the consumer will see. 
consequential benefits fromm utis rapid 
vrowii in the number and power of ute on- 
hound processors. 

the onset of digital si¢nal processing in 
automo ciectronics §s intriguing. Perhaps 
ii would come as no surprise that some of 
the more esoteric applications such as noise 
cancelling and Lorus’ noise synthesis @vhich 
can make 2 Citroen 2C¥ sound like a 
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‘Figure '2 ‘Intel's Ford 
-Explover ‘4X4 was 
‘used to demonstrate 
‘the Connected Car PC 
concept at-last year's 
Consumer Electronics 
Show in Las: Veras. 








Ferrari) use DSPs but their poreatal use in 
curs zoes far beyond this The move te 
“Unve. by wire” systenis is one kev 
development which will make use of the 
DSP's processing cipahiliey. In the drive by 
wire approach, al] mech:nical linkages from 
the driver controls are replaced by 
electronic ones, So, for example, rather than 
have @hylmufic power steering system to 
auemeny the mechanical linkare berween 
the steering wheels and the drive wheels, 
the steering wheel is ateached to a 
poicniomeier or similar, and the steering af 
the wheels is achieved using an electric 
moor. This is a classic exanipte of a serva 
comtrol system requiring a three term 
controlier, samerhing which can be readily 
implemenied using a DSP Another example 
of a DSP application is the implementation 
of digital filters for extracting a2 particular 
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type of information from a complicated 
signal. For example, by monitoring the 
engine-sound and performing the 
appropriate signal processing, it is possible 
io detect the onset of knocking and adjust 
Hie ionition iming accordingly: 


The CAN Bus 


If youve ever spent much time poking 
around the insides of an average family 
stloon you'll have discovered that some of 
the wiring looms carry « phenomenal 
number of wires. But if f2irly nun-of the-mill 
motors, which are comparatively light on 
electronics. convsin 2 lot of wiring, what 
alxout some of the executive salogas we've 
looked at in this series. To provide the 
sophisticated control functions and in-car: 
entertainment systems, these cars are 
packed full af sensors, motors, controllers, 
waning lights and the like so the wiring 
looms will, presumably, be even more bulky. 
In fact, it's been reported that some of the 
more prestigious cars lyive had over 300 
miles of wire weighing in at 200 pouncts — 
that's the weight of at.exira passenger. But 
it’s not just the added weieht that’s a 
problem with conventional wiring. The vast 
number of connectors associated with 


Fifure 3.PICs are being used for 
keyless car entry systems.Here a 
dedicated chip, from Microchip, aff 
Toads the heavy sumber crunching 
associated with code happing from 
‘the main processar. 


conventional wiring loumts can be 2 
reliability nightanare tox. 

In the realm of computer networking, che 
answer to many Of these problems is.to use 
a bus-based nenvork rather than point-tw- 
point wiring, This is the basis ot the 
conventional coax-based Ethernet LAN and 
of the Universal Serial Bus which is fast 
becoming dhe new standind for attaching 
exicrnal peripherals to PCs. In a bus, all 
devices attach to the same conductor {or 
parmaps a pair of conductors, one for 
transmit anc one for receive) anc some sort 
of protcol is used to ensure that only one 
device munsmits at once. The same sort of 
orinciple is now being applied in che motor 
inclusory: In the easly days of bus wiring in 
vehicles, propnetary serial busses were 
used. Today, although manufacturer specific 
busses haven't been tolls ousted, the. 
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trend is towund che use of open standards 
and this clearly has an advantage in terms of 
the availability of of€the-sheli components. 
Teo competing standards were introducer! 
in the Iate 80s -J1850 which gained 
pepulanty in he USA and Japan, and CAN 
(Controller Area Network) which was the 
chaice of Rurapean motoc manufacturers. 
CAN now appears to be the network of 
choice on both sides of the Adantic anc 
With prices continuing to &ii, 
semiconductor manufacturers are 
suggesting dit. nenvorks — and CAN in 
purticutar— will soon bé found in ali cars, 
not only.in luxury and performance motors, 
CAN has now gained the status-of an 
intemmucvional standard; being defined by ISO 
17898 and 186 11519-1. it conforms ro the 
OSI 7-laver nernworkine model and defines 
the lowest nwo layers: the physical aver and 
the data link layer. The highest rite of data 
exchange far which CAN is specified is 
I Mbit/s but it’s conimon to use lower speed 
networks for less critical systems a5 2 cost 
cutting exercise, For example, 2 car may 
contain ane high speed neework for 
essential and safety critical systems iike 


a 250kb/s CAN 
125kb/s CAN 
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Figure 4.' Microcontrollers are 
now being designed ‘specifically 
for the-automotive market. 
‘Matorosa's 68HC908AZ60 hase 
builtin‘CAN interface 





engine management, braking and air bsg 
control hut a dower speed network for the 
lights and the electric window's. A bride 
would allow data to be passett between the 
evo busses. In tenis of components, CAN 
controllers are available off-the-shelf from 
various semiconductor manufacturers and 
some microcontrollers — those primarily 
intended forthe automotive marker — have 
embedded CAN controflers. 

We've alreacly seen some of the acdlvuntages 
of using + bus for wicing2 car as opposed ra 
taking the more conventional approach but 
vet more benefits are available to those car 
minuiicturers who have standardised on 
nerworks like CAN. For a star, the need for 
multiple sensors is eliminated. For example, a 
number of systems may need access to the 
wheel speed — ABS briking. speedometer. 
and traction conirol all come w mind as 
possible cancidutes. With the standard 
approach of point-to-point wiring, there's 2 
good chance thar a separate wheel speed 
sensor would be required tor each of these 


systems, Gach wire! back to each of the 


10.4kb/s Volcano-Lite 


appropriate conurollers. Wish a CAN bus 
things are quite different ~ ifa single wheel 
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spéed sensor broadcasts data onto the bus 
then any system can pick up that information 
as and when it’s required..An interesting 
example of how this can lead to exciting new 
features is Mlustrared by a new car radio 
developed for Mercedes Benz. By using 
information on use speed of the car, the 
volume is adjusiedl automatically to 
compensate for road noise. Had a separate 
sensor been required, this particular function 
might norhave been added due to cost 
considerations. Another aclvantage is the ease 
with which new features can he designed 
into a Car, Very often, new facilities can be 
provided by nothing more than 2 software 
change — with the possiblé-exception of 
simply connecting 2 new sensor or some 
other device onto the bus — wiring changes 
became 2 thing of the past. | 


High Performance 
Networks 


Despite the undoubted advantage of a bus 
technology compared to point-to-point 
wiring, and despité the apparent superiority 
of CAN over che J1850 standard, some. 
manuiacturers are sueesesting that CAN will 
not be suitable far all applications. In 
particular, alternatives are being proposed 
for systems in which failure cannet be 
tolerated. If ure car midio stops working, 
then it's finde more chan an inconvenience 
and for many systems, the use of CAN will 
continue to crow. However, the move to *- 
by wire” systems such as steer-by-wirc and 
brike-by-wire are far more demanding. 
Since these systems are safery critical vet will 
have no mechanical or hydraulic backup. 
nemvork integricy is essential. One problem 
with CAN is that it uses the CSMA-CD 
network access mechanism which is usec in 
Ethemet LANs. This stands for Carrier Sense 
Multiple Access with Collision Derection. Ifa 
device wants (o use the bus, it listens fora 
cumier. [Fit senses 2 carrier, this means that 
anutherdevice is already using the bus 50 it 
waits until the bus is free before jumping in. 
Lnfartunateiy, however, if ivo devices were 
both waiting for the bus to hecome. 


Figure 5, Point-to-point wiring is being replaced by vehicle 
networks. Vofvo's S86 has three saparate natworks. 
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available, hath would access it ac the same 
time. This ts called a collision and devices 
detectexi it by listening on the bus as they 
transmit. Lf the received dati is different 
from che daca transmiteed this means that it 
has been corrupted by 2 collision. When 2 
device recognises a collision, it immsmiis 
ranciom data tor a while ro ensure ¢hat the 
other device also recognises the collision, it 
ihen stops transmitting and waits'a random 
lime helore trying again: CAN is, therefore, 2 
first cone first served systent so it doesn’: 
guarantee any device 2 particular response 
time. Eventually a device will get access to 
the bus but it may take a few milliseconds if 
some alier device was already using it. With 
some systems this may be too long and 
SOM nerwork access method which 
Buaantees a given response is essential. 
The second drawback with CAN networks is 
that they aren't tolerant of a cable break. If, 
ior example, a car is involved in a collision 
(a crash, thar is, not a network collision) and 
the CAN cable is damaged, communication 
will be Tost. 

The Time-tniggcred Protocol (TTP), 
developed by T Wiech of Austria in 
conjunction with Matorola, is designed to 
overcome these drawbacks of CAN for 


Brake peda! 


Hydraulic brake lines 


=, Hlectronic components 


Figure 6. Conventional braking system with ABS. The 


primary system is hydraulic so braking will still he 
available in fhe event of loosing the ABS systam. 
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Figure 7. Soon vehictes will have brake-by-wire with no mechantcal 
or hydraulic backup so the electronic systems must be fault 


tolerant. This ts achleved by using the TTP network which offers a 
redundant data path and daubling up on the processor system. 


safen-critical systems. The network has 
Wreacy been accepicd by Daimler-Benz. 
First of all, rather than CSA\LA/CD. access to 
the bus is controlled by time division 
muliiple access. In this scheme, devices are 
given time slots in rotation and are 
therefore guaranteed a specthed percentage 
of the overall bandwidth of the bus. Fault 
tolerance fs pravided By doubting up the 
cabling. So long as the two calles are routed 
such that they are physically separated, 
tlamage ca the vehicle which might break: 
one of the cables would leave the other 
cable unaflectec. But TTP isn’t the only 
neowvork architecture dlesigned for safer 
critical automotive upplications. Anozhec 
contender is PLANET — Philips Lite 
Automotive NEfwork which is designed for 
systems such as airbags and active seatbelt 
pre-tcnsioners. Here, 2 different wopology is 
used to provide resilience in the event of a 
cable break. PLANET is a ring nerveork 
which means that any vo devices can 
communicate with each other so jong as 
there ire no more than 2 single break in che 
cabling, The network has also been 
designed to cope with shorts bervcen the 
conductors in che bus or heaveen anv 
conductor and ground. 
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Mechatronics 


Ii your exposure to digital clecuronics has 
been restricted io consumer electronics 
equipment or PCs und heir associated 
peripherals, then automotive electronics will 
be semething of an éve-openerin some 
respecis. Aichough elecironics is becoming 
increasingly inyporiant in automotive 
engineering, a motor vehicle is, nevertheless 
still primarily a mechanical device. So mich 
of the electronics in che vehicle will end up 
driving elecino-mechanical devices such as 
electric morors and solenoids. 


1 
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Figure S$. Vehicles will soon have a dua! 14V/42V power bus in order to copa with 


higher efactrical loads. 
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The buzz word for this grey area which 
encompasses mechanical, clectrical and 
electronics systems is mechatronics. 
Mechatronics depariments woe starting 10 
appear at many of the worltt’s academic 
msurutions und, iy addition ro automotive 
engineering, applications include robotics 
and industria! concrol. Let’s see how the 
adoption of mechatronics principles 
simplifies the design :und manufucture of an 
elecuic window control sysie2n. 
Conventionally, an electric mator controls 
the raising and Jowering of each windon, 2 
sensor monitors the windows’ movement 
and checks fur chatnuctions, und a 
ceniniisec! microcontroller anct associated 
intérface elecuronics auaches (0 ihe various 
moors, sensors tnd switches around che 
car, An élecoric window system is not 
especially complicated yel, as we can see, 
even this system can involve a reasonable 
anlount Of wiring. And the electric motors 
can't even be connerred to the other 
componenis using the vehicle bus since 
they re.dumib electrical components. In the 
mechuctronics approach, 2 piator, sensor,. 
Inmtenace circulry and microcontoiler are 
assenibledd a5 4 single component which cin 
interface to a CAN bus. Now, the oly wiring 
requirement is fdr each of the distributed 
mechatronics window coniponenss to be 
connected to the bus and for the windows 
stitches also ta be connected to the bus. 
Motorola has partnered with elecirical 
connector compuny Amp to develap 
mechatranics components for the 
automotive incusuy. Pradutts ure expected 
to start rolling off che assembly lines in 2002. 

One important implication of the fact that 
ears Contain. electric motors and solenoids is 
that the control electronics will have to 
drive high currents. Furthermore, this 
reguircment to drive high Ioatis is onc 
which will increase. Even if we former ahaur 
the possibiiry of the fully elecmic vehicle or 
the hybrid vehicle which will require huge 
CUITeNnts, moves tO sieerby-wire and britke- 
by-wire plus the increase in comfort features 
such as car seat posivoning will all resuit in 
2 greater need afhigh current clectronics. 
Traditionally: high power components such 
as the starter motor have been switched 
using rays but the move daw is to the usé 
of more reliable solid stare switching 
elements, But with the 12V supply currency 
used in cars, ihis can result itt some very 
hich currents. For example, an electric 
brake will average IOOW and peak SU0W so 
will draw an average of 84 and 2 peak of 
4OW trom’s 12V supply. Wirh an on 
resistance of just 4Om£22 — typical for wxiay’s 
solid state relays — this will result in an 
averige power dissipauion of 2.5 Wad 3 
peak of GW And for equipment such as an 
air conditioning compressor, which 
consumes about 3.5K it pust isn'a feasible 
to use today's generation of solid stare 
switches. Certainly we cin expect to see the 
on resistance of solid state switches 
decrease, in fact a reduction by 2 factor of 
two every three years is predicterL However, 
another initiative is aimed at reducing the 
power dissipation af solic stare switching 
devices,.A consartiuin headed up by the 
Massachusetts Institute of Technology and 
including major AmMedocan and European 
motor manufacturers pius key suromotve 


Processor 1 


Processor 2 


Frocessor 3 


Figure 10. OSEK, the operating system for automotive engineering allows software engineers to write software without having to 
take details of the underlying hardware into account. 


electronics suppliers has proposed 42V 
power hus tn addition to the current 12V 
supply. The sysiem is called PowerNei and 
has already heen agreed by BMW: Daimler 
Ben?, Ford, General Mators. Peugeot- 
Citroen, Renault and Volvo. 


Software Standards 


Frain what we've seen so far. it will come as 
no surprise that ihe amouns and complexity 
of the sofware residing in motor vehicles is 
growing at a significant mie. Estimates put 
the srowih on ihe size of code in the engme 
MINAgeMent unit at 26% per year and 
software engineers generally assume tht 
the complexity of code increases 
exponentiolly with iis size. These figures 
relate to just 3 single syste but we can 
reasonably expect that other systems are 
growing at 2 similar rate and, furthermore, 
the number of on-board systems is also 
caminuing to grow, When we further bear’: 
in roind thac proxtuct lifeeycles are reducing 
it’s clear thar many of the sofware 
engineering clifficulties are the same 35 
those which apply to the PC software 
bidusin. Not surprisingh. therefure, a 
dumber af sofiware devcelopnient 
techniques which were adopted in the 
realm of aulinstream computing are now 
Migrating to autometive electrics. 
Perhaps the most fuundamenial of these is 
the onset of operating systems. 

In Use realm of PCs or workstations, 
either we're weil familiar with the advantages 
of standard operating svstems such as 
Windows 93,98, Windows NT or UNIX or we 
just make chem for grantect. Fo recap. 
howeres, an opening system removes from 
the §pplication progrumuner the need Lo 
wie low-level routines tocaccess each part 
of the hardware 2nd if that operaing system 
is a standard (open) one available on 2 
numberof pladonns it makes it easier 10 
iransfer applications from one system to 
anotherand to use third-pany rouunes. In 
other words, tt makes the programmer 
more productive and it increases flexibility. 
These are @cicuy the same achantages 
which have led car manufactures to adopt 
OSEKVDX.— Oifene Systeme und deren 
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Schnitistellen fiir die Elektronik im 
Krattiahrzeug (Open System and ihe 
Corresponding Interfaces for Automotive 
Electronics) / Vehicle Distributed esecunve, 
The goals of che OSER-VDK consortium - of 
which Mercedes-Benz and Bosch were twp 
of the founding members — are 10 support 
the portabilicy and re-usability of application 
sofware. Anticipated advaniiges include 
savings in cost and development time, and 
an improvement in sofware qualiiv. This 
iitter print is particularly iniporntanit when 
we consider that so much of the saftware in 
motor vehicles is safery critical. And sith 
soluwure hecoming cver mure complec, 
manufacturers can no longer rely an simply 
testing the:softwure prior te #oing inte 
production as the sole means of eliminating 
sofavare bugs. Instead, tie whole of dhe. 
specification arid clesign of che software 
must take place within a qualitv-conscious 
envirgmment. Writing software which 
adheres to an.open opernitag system 
promotes this sort of approach io softwure 
Filmeenney. 

Suppliers of microcontrollers intended for 
the wsutomittive market are now in the 
process of launching OSEK-VDX for ibeir 
silicon {Mororola, for exunyple, offers the 
Openiing, sysiem on deir 6SHCOS, 63NiCi 2, 
MPC5xx PowerPC and pvcore families) and 2 
version is available for Windows NT 
workstations to ease program development 
and testing, Development under OSEKVDK 
is already underway with ihe first cars 


designed for this openiting system expecied 


on the market in the vear 2000. 


The 21st Century? 

Over the lust few nionths. we've seen a 
picture of 2 rapid mate of Increase bod in 
tte amount of electronic hardware in 
vehicles and the benefits this is bringing to 
dhe chiver, che passenger and saciety at 
larve. Had this heen an asticle on just abc 
any other area of rechnotosy, we'd have 
been inclined to clause with the sentiment 
“vou ain't seen nothiny vet” with inks at an 
cver increasing nae of clunge. Bui things 
are sumewhat different here. As we're all 
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weli aware, not evervone is a fan of the 
pdivare motor vehicle. And without a doubt 
thines quyi go on as they have done or our 
meds will prind to a halr, our cittes will 
disanpear under 2 sea OF exhaust funtes, and 
cur countryside will be systematically eaten 
away. The goverment has already 
announce plans to comtinue to mise ihe 
price of petrol ahove infiadanary increases. 
to fotrocduce tolls for driving an some roads 
nl in iawn centres and #6 put a lax on 
parking spaces. And even when an element 
of “earror” is proposet to supplement the 
more common “siick” approach, that carrot 
stil involves aturacring people away from 
their cars to public wmnspeorc. §F public 
ininspart man ta every home in the UK every 
five minutes then this would be an 
acceptable carrorto most people but, 25 
sete well aware, even an improved public 
transport system wilt fall fir shart of this. 
Perhaps there’s a better wai: As We saw in 
the second yxun of our series, actvances in 
automotive electronics have already 
improved engine efficiencies, reduced 
eniissions and mace a significant 
contribution to road safen: Further 
advances in all these arcas scem assured 
and techniques which are still ai the 
experimental stage promise fess convestion 
while, at the sune time, providing increasc«l 
road capacin: instead of penalisiny car 
users. therefore, an alternative approach 
sould be to actively encoumee cevelopments 
which would eliminate texiiy’s problems 
hh motor vehicles. But, of course, there's 
avucifemus lobby which would refute all 
such suggescions. This is the Inbhby which 
would argue iat che whofe concept of 
personal transport is Auwedl so, hy definition, 
a car will never be socially accepmbie 
whatever improvenients ave brought abour. 
So will electronics bong us superefiicient, 
superclean. supersafe cars which are able. 
fo Imnspon anyone anywhere without 
covering more of the- countryside with 
tarmac or will the 2ist cendury see the cleath 
of the cur? The former is almost certainiv 
possible bur whether this scenario comes io 
fruition depends on wherher ideology or 
iechnrologs gains the upper hand. 
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eeeoeecoaeoeoocoe eee eeeoe one: 
Richard Grodzik describes a simple, : 
compact monitor tester based on a PIC. 


introduction 
AS 2 repair engineer I am armed 
with an arsenal of test equiprnent 
10 help me diagnose faulty 
computer peripherals. Computer 
MoOMitors wre prone io ésilure 
because they operate at high 
voltages iinct high teniperarures, 
and their anwloeue components 
e.2. inductors, capacitors ancl 
resistors €1¢. are not as resilient as 
their silicon digital counter-paris. 
A computer system may fail 
for a vaciery of reasons. You 
ssiteh on vour PC and nothing 
appears on the screen -so what 
is the Fauli7. Ler us consider the 
possibilities: 
@ The screen saver has come on. 
@ The mains supply is nat 
connected. 
@ The mutins on/off switch is 
delective, 
® The internal PSG is clefective. 
® ‘The VGA cable bewween the 
monitor and the PC is 
* disconnected or faulty. 
@ The video card insite the PC 
has filed. 


© ‘The BIGS has filed. 
@ The monitor is faulty. 


The RGB monitor tester 
described here ts 4 quick and 
simple way io venfy if your 
monitor is working. The circuit 
diazram is shown in Figure 1. i 
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works on all monitors as it sends 
Guta standard cotour sienal which 
all modern monitors are capalle 
of displaying. No mains is involved 
since it is battery operated! and 
therefore sale to use. Now let's 
see how 2 computer monitor 
actually works. 


VGA Monitor Theory 


PC colour display monitors 
come in ali shapes and sizes burt 
ali work in one of three males - 
VGA SVA or XVGA. The mode. 
determines the resolution of 
the display ic.the number of 
individual pixels (dots) chat can 
he displaved in a horizontal and 
vertical plane. The areater the 
number of dats. the finer the 
detail and the hetier thé picture 
quality, The mode/resokution 
(dots pec incl) is as follows: 


‘Mode Resolution (otsanchy 






VGA 640 X 489 
SVEA -800 X 600" | 
XVGA 1024 X 768 


To produce a.raster of lines 
covering the entire screen, vo 
sync signals are. required by the 
monitor which are genemicd by 
the PC's video card. The line 
sync.signa!l occurs at a high rate 
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since in the VGA mode it takes 
appraxinutely 30s for the CRT 
Dam 10 traverse the screen Le. 
from left te right. A line syne 
pulse of approximately 4us 
dimation causes the electron 
beam to switch off and to repeat 
the line scan - concurrent, a 
much lower frequency frame 
(FIELD) syne pulse occurs every 
17ms which controls the rate ai 
which the moniters vertical 
deflection circuits cause the 
beam 10 move down the sereen. 
See Figure 2. in this way a raster 
of lines is painted acrdss the 
entire screcn. The raster'does 
no? contain any vidleo buonnation 
ant serves #8 4 carrier for the 
color video dots which make up 
the picture. For a correctly setup 
monitor, using the brightness 
contral, the screen should appear 
black with no visible raster. 

The video information for the 
monitor is generated an three 
differen. channels - red-green 
and blue - by the video curd 
inside ihe PC, These three 
signals modulkue three electron 
beams in die monitors CRT 
producing red, green and blue 
beams whieh converge into a 
singe dot on the screen. Each 
color clrive signal is in turn 
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Figure 1. Circult diagram of monitar tester. 
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Program Listing :RGB VGA monitor, 
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Figure 3. Component overiay. 


venerated py an 8-hit DAS 
convertor procduchig 255 
discrete voliage levels for each 
cofour. The amplitude of the 
color stunal determines the 
saturation Le. liche<ark) of the 
colour and the combingstion of 
the RGB signals determine the. 


celeibe 


“SV DC in 


hue (colour) of hie det on the 
screen, As the raster draws each 
individal clot across che screen, 
i's luminance unc chrominaace 
(brighiness aril colour) vuries 
in sympathy with the incoming 
video infannation. ali tiree 
tirive sigretls are ab maximum 
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level, a white clat is procluced, 
conversely all the beams cutoit 
will produce a black dot (no 
video infonnation). 

Due ro the nature of the 
elecuronics associated with 
monitors anc the fice thar very 
hieh voltages are necessary for 
the CRT, heat is procducec! 
which degrades comyponents - 
especially chactralytic cupaclors 
-and thereby rccluces the 
working Jife of a monitor. 
Although 2 evpical cube has 2 
life of 15000 hours, a monitor 
oy fail weil before thar clue to 
componente failure. However, if 
# monitor Eiils io produce 2 
picture the cause-could just as 


Note: Links to be mace from 
B-B. GO and D-D 





easily bea failure in the video 
curd ar PC CMOS setups. This 
monitor tester wil] sean 
determine what is at faule. §1 
could be iat one of ihe 
primary colours (red. green ar 
blue) is missing which will 
produces picture but with all 
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the wrong colours, Connect in 
the RGB tester and a red green 
or bine screen is easily proxduced. 


Description 


The table below shows a apical 
PC colour monitar's factory 
preset display modes and their 
associated vertical and horizoncal 
frequenacs. The RGB tester 
was measured sith a high 
accuracy digita? storage ‘scape. 


Mode Frequency 
‘Vertical Harizantal 


VGA 70Hz  «=- BLA 
VGA 60Hz = 34.47Kh 
72Hz2 «=. 37.86itc 
GOtiz 37. 88ithz 
75Hz  46.88Khz 
BOHz = 48.37 Khe 
31.00ithz 


VGA 

SVGA 
VGA 
XVEA 
RCH tester G1iHz 


Vhe monitor tester utilises a 
PIC 16084 in the SLEEP mode so 
that no ON-OFF switch ts 
requirecL When SW 1 is pressed. 
red, green. blue ancl white bars 
are tlisplayed Gn the menitars 
scTeen. Pressing buzrons SW2 
SWS SW4 will cause the screen 
to display a single colour Le- 
rec sreen or blue. SW’5 is the 
reset swatch and will blank the 
display and cause the PIC io 


enter the SLEEP mole. Pressing 


anv other switch will wake & up 
to produce the separate line 
and frame syne pulses and the 
color miormation. Associated 
with each switch is an LED af 
aprvoprate colour io signal 
which colour is heing 
gencrateil. Pressing the RGB 
buon will light all ihe LEDs 
and produce bars of different 
colours 25 well as a white bar. 
Nore tharthe series limiting 
resistor for the blue LED is of a 
lower vaiue (470R) to 
compensaté for the reduced. 
luminosity of blue. A bank of 4x 
AX size recharreahle Mid ceils 
provide the power with a simple: 
charging circuit consisting of a 
singic 100R resistor. A DC nuiins 
adapior with-an ourput from &V 
to [2V will recharge the hattery 
pack in a coupte of hours. 

Construction is straight- 
forward with a few wire links as 
depicted in the component 
overlay diaeram, Figure 3. Nate 
wire links from points B-B. C-C 
and D-D. 


Description 
of Firmware 


PIC yrort tines RAO, RAL ancl RAZ 
control the swiatctiing of die 
RGB drives io the menitar. On 
nowerup che rautine zt START 
configures port A and B lines 
forinputs (witches SW1-SW4) 
and ior outputs (RGB, line syne 


and frame sync). the interrupt 
mechanism of the Pic is 
enibled |oy instructions: 


BSP INTCON,7 
BSF INTCON,3 


All LEDs are extinguished and 
ihe PIC is sent io sleep. IFanv 
logic Jevel an porr B pins RB+- 
RB? changes state by pressine- 
any suiich, an interrupt ts issuced 
and program execution vector 
10 dcidress OFH at which 
subroutine INTSV is executed, 
This routine polis each switch in 
turk uid seis a flag in variable 
HGHTS - the bir sei dependent 
on switch pressed. Subroutines 
AB Gund D are iclenticat in 
structure and! genenie rect, 
cree, blue or RGB signals. 


@ A frame syne pulse & issucel 

@ The RTCC is loaded with 
00000141 which determines 
the frame rate. 

OA line svnc pulse is issued. 

@ Instruciions a: tabel FEEDS 
switch an orofthe RGB 
OUTpUES along One line 
scan perirrl, 

@ Successive video lines are 
then repeared until bit 6 of 
the RTCC is set, at which 
point a frame syne pulse is 
issued and the entire trume 
rmester is repeated. 

@ Pressing the Reset swiich 
(SWS) at any dme will disable 
ali GuipuEs and pus the PIC 
hack into SLEEP mocte. 


PROJECT PARTS LIST 


RESISTORS: 


Ri 47OR Min Res 


R2.R3 4K? Min Res 
R4 AK7 SIL 


Ro 400R Min Res 


SEMICONDUCTORS 


Ci Pre-programmed PIC (See Nate} 


LEDL LED Red 
LED2 LED Green 
LED3 LED Blue 


ViATOR 
MAK 
RA31 

MAGOR 


Xi AMHz Quaciz Crystal 









TELEPHONE CUSTOMER SERVICES ON (01702) 554002 
FOR DETAILS OF YOUR NEAREST MAPLIN STORE 
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VISIT A MAPLIN STORE FOR 
TETe ON OW NPN Keltd OPENING 


THERE’S A WHOLE WORLD OF 
ELECTRONICS TO EXPLORE AT 
YOUR MAPLIN CATALOGUE STORE 
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15-pin mini D-type male connector 
{an menitar video cable) 


Red Video 
Green Video 
Blue Video 
13 Horizontal Sync 
14 Vertical Sync 
5.6,7 
8.13,42 Ground 


Figure 4. D-type connections, 


























MISCELLANEOUS 

P4 2.5mm PCB Skt 

$i i5-pin Sub *D" SOO VGA Skt 

B1-B4 4x ‘AX NiCd Batteries 4 pack 
Rattery Holder 

j1 - 0.1in DIL HeadeJumper 


FKOSG 
JW856 
EMIZY 
ciaoy 
AW59P 
UL74N 
KRODA 


as reqd. 


as Tedd. 


SY4I-SW5 ‘Push-to-Make Sw 














Noele: 4 pre-programmed PIC is available from the author 
at £24.56 ine. p&p. 


R.Grodizik, 53 Chelmsford Road, Bradford, West Yorkshire, BDS BON 
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fan Whamby technical 
Director of the LiK’s 
elecinicity remulition board 
OFFER, opened Botain’s largest 
full integrated salir mxot at whe 
Centre for Allemative Technology 
(CAT) in North Wiles during the 
summer ol 1998, The rmxof is 
constructed using an innovadve 
‘building integrared* mounting 
system developed by CAT and 
the University of Wiles, and - 
funded by the Depammemn of 
Teale and Industry: Normaliy 
solar cleciri¢ panels are mounted 
on top of an existing roof, or use 
expensive custom designed solar 
roai les. However, CATs new 
svstem enables any standart 
production panel to be usec as 
the warerproof roof covering 
itsel— This results in significant 
installation cost savings by not 
using Ure nanmal rooting 
nuhirials, The CATs system can 
itso be used in the form of wall 
cladding. such as that used on 
‘high-tech’ look commercial 
buildings. “Solar technology is 
now on the threshald of a 
perfonnance to cost Capability 
which will enable it to make 
sigtlificant advances in many new 
market areas. Phe new mounting 
techniques will reduce the costs 





Visitor Centre and innovativ 


eT tpeagie 


of the overall system, increasing 
the range of economic 
applications,” said CATs solar 
desien consultan: Paul Wamby- 
The roof will generie over 
3kW of power Inte the. 
Intiepencent electricity grid 
porenng the centre’s visitor 
comptes, with xny surplus being 
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‘Figure 1..Wind power.generator, 
revand [nnovative ‘solar 
powered roofing. (Caurtes sy The 


Centre for ‘AHemative Technology) 
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Dr. Chris Lavers looks at an innovative 
solar power roofing system at the 
Welsh Centre for Alternative Technology. 


exported to the GK’s Nauonal 
Grd. The completed on-site CAT 
salar root cavers an area of over 
100 square mcires, and should 
generate OXIW hours of electricity 
each year, using pollution [ree 
solar energy (Figure 1). 

Mr Thmby went on (to say 
‘Aldhough it is not yet a fully 
economically mature technology, 
the costs are falling every year. 
Solar generators operate with no 
moving parts, nose or pollution, 
making chem the most 
appropiiaie renewable enerry 
source for use in urban areas- 
reducing grecnhouse gas 
emissions. -As die costs hecome 
comparable with canvenvonal 
building cladding and roofing 
materials, solar power will allow 
buildings tg generate their Ow 
elecuniciiy’ ~ selling & 10 the 
Nationa! Grid when they have 2 
supplus, anc buying electricity 
back when they have a deficit.” 
The roof will be. monitored using 
equipment supplied by Dulas Lic 
of Machynlleth and the Energy 
Equipment Testing Service from 
Cardiff, CATs solar roof project 
will provide periormance dar 
vital to the design of future large 
scale solar power projecis 
throughout Europe. 

The Centre for Altemuative 
Technolosv has also launched iis 
campaign for 2 50 calied 
Autonomous Environmental 
Information Centre (ArEIC) to 
be built using cummed earth and 
sheep's wool, which will provide 
the site with essential facilities 
for the presenration and 
communication of viable and 
sustainable technology encrey 
solutions no ihe next Millenniusn. 
ALEIC Campaien Presiden:, Lont 
Eiis-Thonws, said “The Cencre for 
Altemative Technology has 
opened a5 a model environment 
centre for over 20 years and has 
heen 2 source of inspiration for 
the ecologicd movement all over 
the word. The new Information 
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Centre will extend che scope of 
the Cenreimmenselyandhelpto | 
ensure that our children anc 
subsequent genennions live a | 
sustainabic, happier, heaidhier life.” 

The new Information Centre | 
will be construcied using 2 range 
Of innovative low impact materiais, 
exploring modem versions of 
iriditionst technologies and will 
serve as u test bed for ecological 
building techniques. Butiding 
rechniques will include structural 
wills of rammed earth, columns 
helcf towerher with eth blocks, 
insulavioy proviced! by low srade 
sheep's wool, focal imber, and 
tradiviorull lime rendering, 

The use of rammed eanh 
aims to bightiehe the 
environmental advantaues of an 
abundant and locally available 
building marerial. Project co- 
ordinator Rachel Banks 
explsins, “rammed earth will 
held the: building up- ii is an 
excellenc alrernative to concrete 


and cemeni, it has a high 


thermal mass, is non-ioxic and 


abundandy available in most 


areas. Although there is a 
erowing interest in using more 
‘natural’ building materials, 
there are as vet few modern 
examples of ranymed earth 
technology. As far as we know, 
AtEIC wiil he the firs: ever laree 
scale public building 1o employ 
structural rasomect earth i the 
UR” Featuring the latest in 
enerey conservation. heaiing 
Wasie 2nd water manaeement, 
the ALEFIC building will also be 
operated as a moxiel for future 
commercial buildings. Ii aims ta 
produce zero carbon dioxide 
emissions, and will include roof 
mounted solar collectors, rain 
warer harvesting; and composi 
public ioileis. 
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Order your CD ROM! 








© Double CD ROM 
© Includes FREE datasheet CD 
© Includes FREE McAFEE software 
e Includes FREE Demon Internet 
connection & software 
© Overi,ooo Data sheets 
Order Code: CQo3D, £1.98 
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Bell Wire 






Solid cored low voltage ball wire, The conductors 
are laid sids by side in a [lat ‘figure of & 
configuration. The solid, plain enneeled capner 
cores are 1/0.50mm. 


Sold pér riethre and an 100m reels. 


Tree ee re VAT 
Hex Catalogue Price 
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Clearsound 750 


Gremare 





New frequency 

7 memMorsies 

& channel autoscan 

Last number redial 

Paging facility 

Wail mountable 

Extended standby 

Slim and elegant cardlass phone, featuring highly 
aivences cordless technology. This phone benelits 
from ail the ativaniages of clarity and range of the 
new cemless trequencies. 


WH 


Free eos tc VAT 
how Cats'coue Prine 
Ce a} 


RJ17 In-line Coupler 


In-line cannectar for 
joining two American style 
AJi1 (6P4C) modular 
nlugs. 
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lEC ‘Hot’ [EC Connector Lead 
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ifoulded, high quality, 1GA, hol canditien JIEC320. 
(854491) socket lo moulded, non-rewirable cable 
aesembly im tong wih standard maulded 8S1353 
UK mains plug. This is tie standard power [esd as 
used by hol appliances such as kettles, toasters, 
Bic. Available in back or white. 


Free sect nt VAT 
few Catatesee Price = Offer Price 
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TECHNICAL HELPLINE 0897 501353" aA DO YOU DO 01702 556001 g) CASH TEL 01702 552941 


Export camaste charges (1,2 ete) and orice information see back of cataiesue fT symbal in rite block Imtcetes while stock fasts. ‘Cais charged 21 £1 pes ma. 





Mains Extension Reels 


| 





A range Of sturdy mains extension reels with integra! 
meulded hand arp end doubts mains socket. The 
ree! also has a steciat storage stot for the mains 
Plug for safety whilst transporting the reel. 

Available with cable raied at 6A (when tully 
unwound) in é€m end tm laagihs and at 13A 
(whan fully unwound) In Sm and t2mtengths. 


Code Length Current 
TZ56t ém GA 
T2574 10m GA 
TZ58H am 134 
TZ59P 12m 134 


Prise SRL YAT 
New Catalogu Price Offer Price 
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Security Flashing LED 
4 fiasning LED ina 
mounting beze! designed 
to be mounted In the 
dashboard [5 indicate thet 
an alanm is installed (even 
i ne alam is installed!) 
Pitted wiih 7.5m lead. 
Operates on 12Vdc and 
draws TOmA, 
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A simple plug-in adantor thet will altow you to plug 
equipment with ine cominemtal Schuko style ntug in 
to UK mains outists. Fused with a standard jinch 
piug-tep fuse to 324. To GStSEVS 

Supplied singly. 





Tyre 3 Pree ech ear 
Ne Cxteiccue Price Offer Price 
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Last number rediaf 
Time break recall 

Afufte bution 

Ringer on/off 

Desk or wall mountabie 


+N 


sissk modem dess or wall telephone with sohd big 
buticns. Designed in two-tone matallic cotcuring, 


this phone ts functional enough for the office - sman 
enough far ihe homes. Available in the following 
colours; Steel blues, petral gréen and metallic plum. 


Pre each Fe VAT 
leat Catztegus Pitce 
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Commando Mono CCTV Kit 


Brace 





The Commando camera kit consists.al 2 tough, 
polycarbonate, wealhemroof extemal tamara 
housing and installation kit. The installation it 
contains 2 20m presvired cable, with SCART and 
phone connections and a mains plug-in power 
supply. This facilileles quick and easy connection 
lo a2 TY of YCR. 

Specificalions: 

Vieatherprosi: IPé5 


Eensor element 173 CHIOS 

Resoluticn: 240 TY lines 

Sensitive + Lux 

Video outpue Veep, 75 

Power requirements: 9 to 12Vde @ >100mA 
Lens: 3.6mm, 92° viewing angle 


Free 22h ee ¥ai 


Ranger Timer Module 
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* Suitable for switthes or sockets 

* 98 seliching operations per week 

* Randoin facility 

* Summertime setiing 

Convent any normal mains socket or light switch io 
a timer controlled one, Suifable for boih single and 


double socksis. The Ranger t ({UNO7H) is easy to 


install and wire in fo-an existing swilch or socket. 
An LCD makes il eacy ta program with up to 9B 
swiiching operations per week. The random facility 
swiltches on and off randomly and is Ideal for 
Security as a detenent The summertime sstting 
allows yau {fo simply add and remove Lhe extre 
hour. 

The Ranger 3 (UNS) has all ihe features af the 
Renger 1 with ihe added benclit of a countdown 
Umer. [his makes il itset for immersion heaters, 
simply set the countdawn limer for, say, an haut 
and it will switch off after thai time saving enemy 
and money_ : 
Specifications: 

Vollage: 230 to 250Vac 

tax Load: 134 

Gontorms to AS6073C-2-1 Jan$7, 
EX60730-1-%995, ENS0669 


Pree zack TA VAT 
Hew Catzione Price = Offer Prise 
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Super Sabre Lite 





* Submersibje ta 2000 feet (400m) 

+ Afade in the USA | 
* Tough ABS body : 

‘Laser Spor Xenon lamp module produces a lightly 
focused coliimated white light beans. Inciudes bell 
spring clip, stainless steel split ring and lanyard. 
Requires 3 alkaline € cails (not included). Length 
19.icm, diameter 4.8cm. Spare bulbs aveilable_ 
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2 BT to RJ45 Adaptors 


| Atange of thres hes 
adaptors for connecting citas 
equipment with standard 
631A BT style plugs, such 
as lelephones, faxes and 
modems, into RSS 
(8P8C) moduler sockets 
as typically used in office 
date networking schemes_ 





| Code Description 
| UN2?E Full Master Socket with line protection 
UNZ8F PABX Master Secket wie line protection 





UN2SG PABX Slave Socket anly 
Od 3 8 ype TE . Free exch re Val 
Code Kew Catziogus Price = _ 
Ue. UbilreAamer 9: 
UNE LAE Lire Aaepey pi ne 
UNS LA Le Aare i2% fe 
*. 
al 
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A 10m TVIFh coaxial extension seel thst allows | 
&a5y re-pesilioning of TV and Hi-Fi eauipment, 

i features 2 unlque design with contoured grip for 
comlart and ease af use, Compact casing makes 

the reat unobirusive when being used and alloys 

for casy storage. Ideat for use in bedrooms,. | 
kichens and btifity rooms. 





| Preeerci ne VAT | 
teow Catalogue Price 
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Digital TV Aerial 





An allractive set-top indoor wideband TY aenal, 
thal comes complete with coaxial cabfe- It features 
& unique design lhai allaws the aenal to simply 
swing up into position, eliminating ihe need for 
screws or any assembly eng making ii easy to 
Install in seconds. Fully ilustrated instructions _ 
included. The unit is futiy compatible with the Dralta! 
terrestial transmissions.. 


Odes 39 Type ess 
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Clock Radio 
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An ingenious, new device that combines the 
functions of 2 racio alarm cieck with an alann 
aclivaiéd messace playback. this allows 

messages of your choice to ba recorded anc played 
bac! as an alam, The unit composes a 2-band 
tadio secaiver and display with dale, month, year 
and day of lhe week. The unit thai is compact. 
pariable and stylishly ¢esigned comes in while with 
complimeniing grey bultons. Operates with < singls 
alixaline AA call batteries and 1 bution cell battery. 
type zs Fike ee PVA 
ten Cxtelows Price 


yc 





Fealures 
* ideal Gift 
* Large LCD display 
a Time/fyear date display 
% Calendar and temperature dispiay 
a FLISAM radio 
x Natural sounds alarm featuring 

Frogs in water 

Amazon rainforest 

Waves on shore 

Birds singing 
* Requires 2 AA batteries and 

2 iypes (nol supplied) 
This highly innovattive product fas a aumber of 
features not normally found on a single unit 
& fully functional clock radio wilh Fit and AM bands 
the unit has a large LCD display with 2 calendar 
normally dismayed. In addition to this the unit 
displays ihe temperature. A further feature fs that 
2S. vail 2s waking to ihe radio it is possible to haye 
one of four pre-programmed saunds to wake up to. 
Thess. sounds are amazon reinfcresi, irogs in 
water, Waves on shore and birds. 


[Ort = Types free Fa reel 
Cods tien Catstogue Price 
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CD Storage 





Easy to insialt, simply connect up to 12 Volis and 
this bright neon light wall ansfonn your car. 
‘aierproof, il can be installed any\here in the car, 
The product comes complete with fixings and 
insialialion insinictions. Compared with a bulb, this 
lamp saves more than 5075 of energy. 

Available in dius. 





This CD storage wallet vill hold up to a massive 


Frisd tach Te AY 


128 CD's. Made from PVC it hes the [cok and feel Ore | peer: 
6! genuine feather, & 2ip fastener ensures secure Code + hen — Frice 
storage on the move. PVE = Vite 3° 
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Viirror Mats 





y 
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This unique produc: can be used in many 


applicalions were @ mirorred tiling eHect is-desired. 


Availabic on easy to cut sheeis the product is easy 
to use. Each facet size ls 7 x 7mm and they are 
avallable in several sizes, 


PVIB2 Hinor Mat 260 x 200mm 
PW83 Alirror Afat 490 x 200mm 
PV/84 Mirror Mat 460 x 400mm 


Qed = Typerss Pacsasth CART 
Code lint Cetelogue Price 
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CDStorage 





This product which Is designéd to fil behind your 
car visar, it will hole up to 6 CD's and aieo has 
capacity for sunglasses of change and 2 pans! 


pencils. Ilias elastic straps for universal fitting. 
FOrter Type zee: Pres each nz VAT 
Cade ior Catsloque Price 
es Ge Ver Strep: , 2s 
Portable systems 





Features 


TY Section 

w Screen size 5 inch {t2em) 

* Black and white picture (fow power 
* consumption} 

* CCIA, VHF/VHF 

# External antenna socket 

w Sunsereen 

Redio Section 

* AAVFLUFM Stereo tuner 

* FA! stereo indicator 

Tape recorder 

* Bullt in microphone 

General 

* Power supply Sattery/Mains/f2v 


Expest Carriage changes (1,2 e1¢} and nfice information see back of catatcsue, 


{car adaptor included) 
* Tane control 
* Headphone socket 
* Platinum finish 
Jnis unusally styled racdto/iVicassetie player 
leatures everything you need for entertainment on 
fhe move. Designed for portability the sound 
production gives @ high quality parfomnance. 


[Order Type zixt 
Cod: 


Free cach re VAT | 
hee Catstorus Price 
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Remote Controls - 





Lat Genii grant you 3 wishes. This stylish producis 
has heen designed with ease of use end handling 
in mind. Operating up to 3 different infrasved 
cavices it is pre-ofogrammed form almost all 
popular brends. | 
Features: 

* Pre-programmed and auto code search. 

* Covers 1000's of barnds 

+ operates TV/VCR and Satellite systems 

* Customer helpline 

% Hiuminated xeys 


Order Type t= FTE E22 are 38) 
Code hiew Catalogue Price 
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Remote Controls 





Features 

# Operates most brands of TY, Video,AUX and 
Satellite/Cable 

* Preprogrammed for easy set-up 

* Scan, Teletext, Fastexi, Sate Record Key. 
Menu Control! 

x Eliminate the need far 4 controls 

* Control fsiand” for frequently used keys 

* Mode indicator Lights show device operating 

This 4 way remote control is similar to the 3 way 

femiate contro}, Dut wilh the added ebllity to operatic 

Salellite and Cable as well as TV and Video. The 

remote features ine unique volume/channs! 

*Contral island” that puts lhe user in contrci of all 

the mos! irequently used keys- It features volume 

+4-, power on/oif and will change channels and is 

preprogrammed for easy sei-up. Includes sgecial 

features Scan CatourBrichiness Control, Teletext, 

Fastext, Safe Record Key and hMlenu Control. 

Remote incorporates Mode Indicator lights to show — | 

which device is being contralled. Operates any 

inffared TV and is compatible with al) brands of TV. 

A consumer hefp-tine is avatlable. tdeal for 


replating lost ar damaged remole controls. 
Orde = Type cts . Pres ests ire ¥2F 
Cod: les Cetilogue Price 
PASO Fee orc fis: 
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Headphones y) 





These elegant stylish headphones from Ross _ 
provide a good quality headphone ideally suited to 
CD / radio listenina. 
Orcer Types Frise ae ce VaT 
ioe Cataiogue Price 
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Dynamic Microphones - e8155 


‘ ~i i 
EF; oa musetien | 





A poviertul microphone from Sennheiser suitable 
fer vocal applications. The eBt5S alfers you | 
Sennheiser quality at an affordable giice. Fully 
équicped an XLA cnneclor and 4 naisless on/off 
switch, of particular note is the high feedhack 
rejection patiern 

Speciticatigns: 


Frequency Response: &O - 1i5KHz 
Pick up paltern: Cardagid 
\Weighe 3309 

kde = Type Pree esth Tc VAT 
Code tien Catalogue Price 
Fis f£253 Wires {22 





Wireless Headphones 








Ublising the lates 863 MHz technology. Purchese 
one transmitter and one ball clip and convert any 
hezdphones into wireless a type. The lransmilter 
comes complete with ohono feads and mains 
adaptor. the beltcip recsiver may then be yom and 
a normal pair ef hesdphones simply plugged into 
the unit which has volume, offfon and luning 
controis. Idea! for listeneing to music In the garden, 
around the hause etc. 


(rset 2 Type r= Poze £20 CAYAT 
Cede Kea Catsloque Price 
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Mini Dise Wallet 





A black simulated leather wallet wilh individual 
cotton lined pockeis ta held up ta 12 mimi dtses. 
Velcro fastener. 
Dimensions: 
\Waight: 


185 x 140x 35mm 
1235 


Price 230 he VAT 





Stylish padded, black nylon beg with separate 
compartments for a persanal cessett2 player 


casseties and 2 pat of earphones. Comes 


complete wilh adjustable waist Celt. 
Dimensions: 186 x i276 x 7Emm 
Vretght: 859 


Pree ees re VAT 
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iow Catelogue Price 


Cro 
Cada 


rgd = Veal tetypzap 


Mini Dise Personal Bag 





2esea@e288-=- = 


A blue weathaproa, foam lined fabric bag to house 
your MD personal stereo and earphones. the 
nroduct comes with a convertible shoulder 
SuapAvaist belt. Zip fasiener. 

Simansions: 135 x 1067 x 38mm 

Order rrceamn re yA} 
Coie how Cateloous Price 
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Features 

& AVF radio 

* PLL synthesised tuner 
* 30 preset stations 


Peis ae 











+ Randenivrepeat play on CD 

# Ix25'¥ per channal output 

* 2 channel fine output 

* Electronic audio controls 

* Baif/faderfbassfAreble/floudness controls 

w Clock function 

* iifuminated display 

This stylish sadic/CO player from Aoadstar is an 
iSeal headunit for @ car hi-fi sysiem, Feeturing a 
2-band PL tuner and deiachadte front panel, the 
unit will drive 2SVV info 4 seperate channels- 


Orckx 
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Dj Keyboard 


Yamaha 


Type tier ee eh heh 








Feaiures 

* 32 nole palyphony 

* 284 ANZA! and sampled voices 

* &f Keys 

* Heverd & types 

* Chorus 4 types 

* DSP 33 lypes 

w & track user recording 

» HMultl fiagering music accompaniment 

wx Midi compatible 

* 100 pafterns 

dust *PLUG AND GO", This innovalive keyboard 
from Yamaha features state af the ari eleciranics, 
2 host of features and reviews to match. the 
keyboard includes a built in'samoler, 32 ncie 
polyphony and en array or special effects and 
ryihms. Partect for DJ's ta produce becking and 
music tracks fram one easy 10 use Machine. 
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High Gain TV Aerials 


iaxvier 
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BCID and Wideoand 
models. nese 48 element high gain ‘TY aenals give 


Available in qrouned A, 
improved signe! recention in wesk signal areas, 

An ingenious design allows lhe permanently 
astiached elements to‘leck’ inta place jn seconds - 
nd screwing required. the oroduct comes wilth fully 
llusiated easy to follow insimictions 
Specifications: 


Stack Group Channel 
Code Number 
Fras A 21 -SF 
PT13 B 35-53 
PT17 co 43 ~- 68 
PT18 V? 21 - 68 
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Mukti Effects Processor 


Saundiab 





Features 

* input impedance line 47K afm 
Afic 1K ohm 
CD/Tape 10K ohm 

¥ Nominal input level Cine -té@dRV 
Afic -5008V 
CO/Tape -T808V 


* Output impedance 332 ohm 

* Nominal! autput fevel 18dBY 

a Power $,5VAC(via mains adaptor suppiled} 
* Dims 483x175x34 mm 

* Weight 2.4kq 

The ultimaie effects processes. In addition to the 
256 pre-e! dighal effects, the unit beasts a built in 
achannst micim= mixer. Viiih 5 quick pré-sat 
programs and Z56 user pragrams effects include 
reverg, Gotay, chorus, fiangear, pasar and karaoke. 
The 3 micmphons inpuis have a commen 3 Sand EO. 
Aiso includes a seperale siereo ACA Inpui on the 
rear. Can be used in conjunction wilh a power emp. 


Pricsazin i VAT 
hen Cataloqus Price 
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Radar Detector 





Designed specificaily for the European market with 
Fundemental Mixer Technolagy(FhM1) to achiove 
axcaéllent detection range and minimal false alanns. 
The product dstecis all fans af actice radar, Laser, 
speed camera and iin! Gaiso. 

Feafures : 

* Each frequency banaje.g. X band not used by 
police fn UK} can be sivitched on/off to 
minimise faising. 

* Seperate audio/visual alerts. 

* Fulf 360 degree protection. 

* Afule,Dark and City modes. 

* Daf matrix high contrast text message 

_ display showing radar bandiaser and signal 
strength / distance to trap. 

x comes complete with visor and windscreen 

bracket, 2 power cords, spare fuse, hook and 
foop fastenere and fulf instructions. 
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This handy wallet will store up to 48 dises. 
Martufactured from PV they nave ihe look and fee} 
ef oenuine feather; Tne wallet hes = zipper for 
S@cure Sictege 


Free eh Te veri 
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Eapot covets charges (1,2 etc} and pice information Sse back of cathe. 7 2)0bol in pace block imfectes while stack fasts. *Caks chatged et £2 per min. 


CD Storage allow the mixing of a second microphone and an | Hand held PA System > 


‘auxiliary’ (f2épe, extemal mixer etc) if requtred, 
Power Output 5 Watts ALIS 

ilictophane 1: SmV @ 2k 

Microphone 2. amY¥ & 20kf) 

Atixifiary:. 50 m¥ & 10kD 

Freq. response: 1450Hz-20kHKz 


JHB: Better lnan 275 at rated ovlput 
S/M Ratio: all Inputs Stier ihan 60d8 
Power Reg: 12 Y¥ de nominal! elther fram mains 


adaptor (supplist} or from 8 x D 
tyoe baileries {not suoplier) 





Cede Type scar: Fove ach? 
| | Code how Catalogue Price Offer Price 
[iecild = ivfiscumes Tar Mt The Bini-Yox is the modam akeéem-iive ta the 


traditianal megaphone: it is 2 feathenveight 2.8k9 
ail and will run far up fo 25 hours on a set of dry cell 
cD Stora ga batteries. Re-charceable battery Klis are available. 
~ ‘ fis supplted with 2 dsiachabie nucrephone and 
e= 2 | ay 
Made from a blend-of PVC and and a nen woven showkder-svap, and can hanuite crowds of up to 200 
. ee | — making the system idea for tour quides, school 
lining this wailet will stare wp te 24 CD'S in a handy Es a = tie. - 
shee wallet teachers and the secunty and emergency services 
. ihe evacualion ar crowd eantrol, Available with a 
signet ater button for cetting attention. 
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Video Tapes 





You can combing (HDI signals just by joining the 
wires together, Meroina IDI data is 2 job fara 
Microprocessor, like the state of the art enhanced 
RISG CPU In the litte 24 merge box. The Liiile 
2}. has intelligent priontisation end interlocks for 
Pitch Bend and MIDI Clocks. It propery merges all 
types of LD! data including MIDI Time Code and 
System Exclusive. Thanks to state-of-the -ar low 
povwer technology, the unit is powered vie ona of 





* Six Videos at 2 great price 














: ' 7 ee * Afaxell for quatit 

it’s AIDE IN fines. Thus, it requires neither batteries Bi ane! ee See alee ra ack shal ; ee 

when corect power js teing received. The same the living roam. Code tise Cettoque Price 

lamp dps to Indicate transmil data flow. The.tamo mt. So Sone peck be ¥lt PREBS 9 ara EtG no : 
flesnes during dente data !t ashes rapidly when ne Type Se Non Cate = Pee eeral | ( 
only synchronisation messages being seni a Tene (FE! _ er _ 

lode — Typez Feige ensh b4 VAT ia . 

| Code Kw Cataloqua Price | 
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A5W Lectern PA System 





3 Geach of recordable mini discs, 74 minutes in 

fength. These discs pravids exceptional sound 

repreduction, with 2 long life expectancy. Suitapla 
| for use wilh an Mini Disc recorder of player, 

Free storage ts given with this item 








Ode Typerme reegesch inc VAT 
Cade ties Catstnoue Price 
PWR Radic Uris $9: 


A useful kit far camcorders. featuring 4a mini-jive 
piecdé vacuure cleaner, wet or dry head cleaner 
fape and cleaning fluids and lissus paners for 
cleaning coated lenses. These aealiy packaged ‘ \ 
toois will help keep your camcordsr heads and eo a ~ = | 
lenses Clean, ensunnd opiimumn pertormence an i 
reducing the risk of damage.: | 





A complste, s2it-conizined voice and music 
amplification system that packs inte-a sing!e fiight 
case. Features metal speaker/amplifier casing, 
addiicnél microphone input, miccophone shock on Ge [ 
mount, high sqund quality, No technical knowledge — 

is tequired to assable, the 7 paris fil together in { 





ree at TL ¥AT 
fiow Cetakoque Price 
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minkies. Tne controls are on ihe sound column and 





TECHNICAL HELPLINE 0897 501353" i) DO YOU DO 01702 556001 ® CASH TEL 01702 552944 


Eypon caninge charges (1.2 |etc)-and price information see back of catalogue. ¢ symbot in price binck infcates while stock fasts. *Ca%s cherged at £1 par min. 


2 Clock Radio 
Ii 





|| Fealures 
w LYorid time with 16 zones 
« Choice of 12 or 24 hour clock 
) * Clear FL radio with auto scan 
06&® Alarm function musie or alarm 
| w& 8 digit calculator 
| * Displays date, month, year and day of week 
% Fflequires 1 x 2032 baitery (supplied) 
* 3xX4AA Batteries {not supptied) 
This untauely designed Camputer Style radia alarm 
i 6clock incorporales all the features you would 
f 6Gsuelly exoect in a radio atarn clock including an 
LCD display ihat shows date, month, year, day of 
the wees, ime and the calentfer and an FiA radio 
} vith auto scan, together with other more unique 
| 6 6functons lixe a & digit calculate: wilh memory and 
S| 6 functions make this a muliple use and ven 
useivt device. The unusual novelty desian fs 
paniculaily eppeating to children making it an idea! 
git for younger relatives or frends. 


Oder = Typeoe Preeeech rc VAT 7 
ns Han Cetalocua Price = Oiler Price 
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Super High Guality Grade Video Cassalte best 
suited Tor tang play recarding. 
Available in 180, 240 and 300 minute lengths. 


Odie = Tyre Price each ie. VAT 
\Cads tien Cetsioque Pre 
rie | UAV ize RS | 














Dynamic Microphones 


This professional dynamic PA microphone comes 
complete wilh a jong gooseneck tenninating in 2 
apin ALR connector. Suliable for D's public 
address, churches etc, Matt Dlack finish with on/cit 
switch an base conneciar. 
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USB Zip Drive 


Type ara 
Kew Catetoqua Price 
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The ponable USB Zip drive uiiiizes USB advantages. 
= Easy fo connect, Plug it in, connect ihe USB 
cable io the computer, and insiall thelomegaV/are 
soitware. Done! 
" Hot swappable. Orice the lomege' Vere solivrare 
has deen loaded, remove snd swap the Zin drive 
with olier USS devices wiihoul rebooting your 

| computer, Vinen you need io reconneci your US5 
Zip drive, just plug the USB cable bacx inta the 
compuisr and its ready to oo. 
* Simple, iightwetght cadte. The UEE Zip drive's. 
iransiucent blue cable is thin, light weight and 
connects easily tp your computer. 
« Connect HMultipte USB devices. Using USB 
hubs, you can daisy chain up to 127 devices, 
including the USB Zip drive, on 4 sing!a USB port. 
«Fast, unlimited capacity. Add 10016 of storage 
with each lomega Zip disk [he easiest wey to 
extend the file and capahilllies of your computer. 
¢ Familisr and rellable. Using Zip is familiar and 

| easy since it igels end hendies like your hard drive. 
Enjoy the peace of mind brought by seving your 
files to mugged, relizble Zip disks. 
= Compalibility. Compatitte with over 100 million 
Zio disks and 16 million Zip drives already sold. 
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Erport cantage chantes {1.2 etc) and price information see back of catafosue. T symbol in pee Kock indicates white stock lasts. "Cals charged st £1 per min. 


USB Adapters 





A rang: of USB adaoters to convert fram Type Ato 
Type B to allow users fo mix and match cabis types 
and genders #5 required. 





Order Type rica ries eyeh es VAT 
Cods hen Catalogue Price 
OT: USS kate ATEN £103 
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& Compact Flash adaoter card to aliow users of 
Compact Flash to vansier data td a POMCIA pork 
No drivers are cequired and a siandard PCMICtA 
Port can Gs used. 





[Ordes pt ae: rroeeeshirc YAt 
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Smart Media and PCMCIA 
Reader 





4 Smartttedia and PCMCiIA card reader and writar 
that simply plugs inte a parallel part on ithe PC. 
Install ihe drivers and the inserted card is displayed 
a5 an extra drive on your VYindows system. 

4 keyboard cable edapter is provided fo supply 
power 10 {he unit 
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Compact Flash Reader 





A Gompect Flash and PCHMCIA card reader and 
writes thet simpty plugs into a parellet port on the 
PC. Install the drivers and the inserted card is 
iispleyed as én extra drive on your Vindows 
system. A keyboard cable adapter is provided to 
supply power to the unit. 





Type 2433 eres ssh oe VAT 
lize Cateogue Price 
Copan Fes’: ready 24 
Playstation SCART Lead 
Performance 





* Playstation compatible SCART Cable 

* Provides Audio and Composite Video outputs 
+ SCAAT Adapier Included 

SCART adapter cable for use with Playstation 
consoles, compatible with standard SCART sockets 
fitted to most domestic tetevisions. 

Cable Length 1.7m approx. 


Ose Tyee 
Cade 
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Canon BJC-5000 


Canon 





Features 

+ innovative Oual Cartridge System - enabling 
five different carizidge cambinations tor 
different printing applications 

x Vivid 7 Colour photo printing 

* A3 manual paper feed 

« Heavy media capability up to S50gsm 

* Upto 7.5 pages per minute mono, 3 pages 
per minule colour 

* Print resolution of up to 1440 x 720 dpi 

* New pigmented black ink cartridge for crisp 
sharp contrast 

* Drop Modulation TechnologyTht 

The Canon 8JC-5000 Personat Printers is a new 

addition to the already successlul ranne of Bubble 

Jet printers. i! is Innovative in Eoth design and 

concept, selung new standards in terms cf user 

ftexipllity 

The £.1C-5G0 features 2 paper path that is able to 

feed extremely lhick media, up to 550. gsm. This 

feature makes il possibie to print on cant stock. A 

Wade range of prini media is supporied Including 

transparencies, back print film, and glassy paper. 

The @JC-5000 afsa supports Ad+ (ful} bead) media 

enabtiing a full pege of A+ to be printed. 

Additionally the BIC-500) can print onto mediz up 

to AS in stze via the m2nua) feed for the eccasional 

priming al wide-formmat documents. 


Gd = Tyre ses Pree race ne VAT 
Code Mew Catstocut Price 
Sh | Cranes Pare 





TECHNICAL HELPLINE 0897 501353" (2) DO YOU DO 01702 556001 (2) CASH TEL 01702 552941 


foport caress chargss.(1.2 etc} and price infomation see back of catatogue, T syria in peice biock incates while ‘stack lasts,*Cais chagedatfipermn BeGTa peace r 


Hot-Swap IDE Drive Caddy 


ae 
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* Hat-Sivap IGE Interface 
* Suitable for hard drives up to 5,400RPH 
x Compatible with RH32 and AHS? IDE caddies 
* Automatic door on outer frame 
* No need ta shut down computer to sivap caddies 
The RH-37 rack system offers 2 new level al 
convenience to the PC user [t [snow possible to 
hot-swap IDE devices, using 4 softwere driver, 
removing the need ta revect. 
the RR-32 and AR-5?7 IGE caddies are compatible 
with ihe RH-37 irame aliowina users to install hard 
dnves wih spindls speeds up ta i0,d00RPM 
(RH-32), : 
Supplied with fitting kit.and software drivers for 
Windows @5 and 98. 
Gries = Type ts Freee ee SAT 
Code leew Catstoque Price 
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+ Automatic door on ovter frame 

* High efficiency bail bearing fan 

* Tested ta 5,000 insertians 

* Suilable for hard drives to 10,000rpm 

# Aluminium inner caddy 

A pair of high quality hard drive caddies with efther 
40 pin IDE intertace ar 50 pin SCSI interface. 
Campatib!e with AH-S7 and RH-37 frames and 
caddies, correct intenace type must b2 used. High 
quality aluminium Godied caddy, vith qood heat 
cissipsilon qualnies, end auto-eject handle system 
for easy removal. Suitable for use wiih jin high 
3.514 doves. 


Ordee = Tyte ames Fricg esc FOVAT 
Col: _ fea Cetetogue Frice 
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Window CE Companio 


TechRosi —_- — 
Windows CE js the latesi “3 


operating system for hand ae 

held computers. This CD- M2? Uae: 1S 

Rom conlains tools anc anil 5 AeEES 
me DUS Fah 





utilliies to help you work 
miore effictently, connect 
to other computers and fi 
also contains [ots of 
leistira & games software ‘SS 
jor all Windows CE based computers. 
Ail ite programs are cateeorised wilh complete 
descripiions and with tha unique search engine you 
can easily find the utility or program that you want. 
Free axes Vai 
Vries & Dorper, ms 

















14 Digit Tax Calculator 


Texet 


, iii 





# Giant 14 Ofgit Display 

%* Can calcuiate those awkward Tax 
calculations 

* Angled Display 

* Full Function Hemory 


* Simple Percent Key 
* GOual Powered 


Freese VAT 
hiv Cets!sque Price 
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+ Bual Line Display 

* iKD #tamory 1.3Kb 

+ Filp Top Case 

* Telephone/iamory 

* Separate 10 digit Cafculafor Keypad 
* Security Password Feature 

* Time/Day/Date Facility 

w Alarm Clock with Scheduler 

* Metric conversions 

* Auto Shul-Off 


Pree ech VAT 
hen Catelogue Price 
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Flex) Keyboard 2 


inpace 





_. i “a TS Bs “ 
Probally the most high-lech keyboard you have 
ever seen. 

Tetally flexible Keyboard which can be rolled up tar 
easy Sarege and transportation. 

IP6S rated - resistant against jiguid spits, grease, 
tus! and grime. 

Slim-line ergonomic design allows the user to 
operate the keyboard vith minimal efiort, the tauch 
senilve keys aifow silent oneération, witha 
adjustable sansitivity féature. 


Both AT end PS2 (with connecter mcduded) compatihis. 
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deviees at date transfer rates of up to 40 LiBps with 


Made to Measure Keyboard 
Gloves 


TV Card and Camera Hit 








* Nicam Stereo Sound 

« Sfilf image and Video Capture 

* QuartzSight Colour Video Camera 

+ Uniimited Simultaneous Teletext Pages 

Full featured TY with Micam stereo and Teletext on 
your PC olus the ability to secord and capture local 
video or stills and then send them to any e-mail 
aodress. The TV tuner hes autometc channel 
tuning and can present lhe picture as any size from 
icon to tull screen. Additional TV features include 
Channel Preview, Vide Screen, instant Teletext 


A specially “téada to Measure” Keyboard Glave. 
These gioves protects against liquid spills, dust, 
qime and din, they resist aif, grease and most 
aggressive agents. — 

Ideal tor use in factories. laboretaries, hospitals, 
Classrooms. 

Invest in a Keyboard Mailer and choose from 
hundreds of Keyboard Types or ii i is an unusual 
type it can be made specially for you. 





Order = Type mec: Prevexct Ee ¥!7 Scroliing, tiultipla Live Teletext Scresns, DDE 
Ceds lien Catalogue Price Links between Teleiexi and PC spreadsheets, 
TAS! | Key Gene Uster C6 Always on Top ant Replay. The Always an Top 


= mode allows you to monitor whet's on TY while 
working on other windows before bowing Lhe TY 
piclure Lo to full scréén for the intaresting bits. 
QuarizSight Video Cemera fs optimised for use wiin 
PCs ILdelivers 24-bit full colour video and §§ small 
enough ta 1st on top of most PC monitars. Also 
sultacle Jer five video conferencing over the 
Internet, Lan Gr Fomt to Point. Still images and 
video sequences can be sent over tha iniemei to 
any recipient with an e-mail address. 

Plug and Piay installation, compatinte with Viindows 
95 and 96. 


2940UW SCSI Card 


Television Receiver: 
Connectors: 


21-59 chatinel range for UH 
750 coax arel, phono for 
composite yideo 
Requires PCI 2.1 slok with 
Support ior Bus ljastering 
Dimensions 74x37*58mm. 
Lens Aperture F1.3, Focal 
Lenath 4.6mm, 43° 
Horzontal Fietd of View, 
Denih of Field 2icm to 
intinity. 


FC Interface: 


Camera: 











ees = Type ee Presesietar 
Cod: fee Cateingue Price 
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iaximize the performence and fexlbytity of your 
system with ihe zbillty to connect up to 15 SCSI 


ihe AdaplecS AHA-2940UtY host adanier. SCSI's 
multithreaded I/O interface optimizes mulfiiesking 
operaling sysiems like Vindows® NT of Vindows 
$5. Ideal for servers of warksistians, ine AHA- 
2SS0UN? set ine industry standard for compatibility. | 







Oder 9 Tynes Fire chic VAT 
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* AISN - Afuiti Subscriber Numberin 

% Multilink PPP Channel Bonding 128@Kbps 
* Supports ISON Worldwide 

w 2 Telephone Ports 

* Flash Upgradeable . 

w UK Caller Line tdentification 

The Virtua) Access ISDN TA is en easy to use 
ISON modem designed io provide nich 


SALES TELEPHONE 01702 554000 q) SALES FAX 014702 554001 @) INTERNET wavy.maplin.co.uk 


Espent caniags charges (4,2 etc) and pcite infonmation $46 hack of satalesue. ¢ symbol in price Mocs ineficstes while-stack lass. *Ca%s chardecd at £¢ pez mie 


performance access lo Intamsi, Intranet, Retail 
Point of Sale (POS) end Aiarm Monitoring services. 
Dual analogue phone ports enable users io make 
phone calls or send faxes whist also connecting to 
data Services Such as the lilemet, 

Using both 6? the 6 G4K channetfs provided by 
ISON, te Vinlual Access ISON TA transmits at 
mies upto 128Kbps. Dala compression even 
makes it possitie to achiave thrcughsuts of up to 
2a0Kbps over a single 8-Grannel. 

Advanced features include Muti! Subscriter —__ 
Numbering, allowing 10 numbers to Ge allocated to 
on? ISDN [Ine sa that lex, phone end modems cen 
2ll have seperets direct dia! number. 

All Viriu2t Access models ase D-Channsl ready and 
are.able ta take advantage af future D-Channat 
data services such a¢ AO/DIL: 

avaliable in hyo versions with and withaul Anzlogue 
Ports 

Aale Adaplion: 

Protocols supported inchs Vt26, PPP. mutninkx PEP, 
and Bandvicih Afocation Control Protecot (BATP)} 
X.25: 

Sunpor over both B and D Channels (X.3, X.28, 
4.29) TPAD 

Security Pratacais: 

PAP, CHAP, Shiva-PAP, 1.!S-CHAP 

Inlerlace: 

SOW on Ru-45, DTE Interface to PC - AS232 
presenied on OBY. Analeque on twos AJ11. 
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MovieStar Security Patch 
Panel 


| 
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* PC based CCTY 
x Un-atiended event driven video recorder 
+ 4 Camera inputs 
* 4 Trigger inputs for sensors 
w Twin dauble ihroiv oufput relay 
w Look security software and manual inciuded 
* internal MovieStar PC! capture card and 
external securify paich panel 
* Wiring guide includes Afaplin part codes for 
sensors & wire etc 
The MovieSter Security Palch Panel system alles 
you 13 use 2 PC to caotura video clips [ram up 1a 
four cameras. Recording is trggered by inputs frem 
stendard alenm sensors such as PI's, pressure 
mats, door and window contacts. Each camera 
inpul hes it's own tnager input. The video clips ave 
siored ic the PC's hard disc in the AVI mcvie 
fanmat and ihe time and date are used as the file 
names. Ths LookC sottware opens a new director; 
for each new-day and keeps all of the event video 
clips fer lhe day in that fofder. 
The Leck software allows you ia use ihe 
computer nosmally by working in the back-graund 
and you can ¢ontiqureé it to ‘pop-up’ inte the 
igreground when 2n event js inggszed. The sysiem 
can he used via modem in 2 remote site to verily 
alarm call-outs and to provide the essential vistral 
confirmation of a break-in to enable the police ta 
resoond immediately. 
‘The captured Image cuality is determined in the 
LookC set-up menus, you can choose the 
resolution up to a maximum of 768 x 576 
(broadcast PAL}, frames rates of between 1 and 25 
iframes per second end a racotding tims limit. The 
AVI movies:are jus! fike any cthes piece o} 
computer data and lhey can be eameied. hecked- 
up of SSni 2cross Iccal networks. 
‘the tMovleStar Security Pack includes the PCI card, 
pelch panel, LookC software and all leads. li you 
hava the HiovieStar PCI video editing packege 
zglreacy you car order the Security Upgreds m 
arder to give it the full secumy specification as well. 
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Waterproof GPS Cases 
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a ae ee “FE 
Véaterorcof protection for your GPS system. 
available in two sizes for diliérent GPS sysiems. 
Keep your GPS dry. dust and diri free withcul 
compromising performance or usability. Waterproof 
te 10m (35it) thanks to the easy fo use, Guitk 
action Aquacilp seal, 

Medium Case: 220 x 85 x 185mm internal tength x 
width x circumference 

Smatl Case: 165 x 90 x 175mm intemal tengih x 
width x circumference 
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CATS UIP Patch Cabies 


Nets 





en fangs of high quality Category 3 unshielded 
nwisted pair pstch cables assemcied in the UK 
weing Draka Cardinal Stray ad UTP cable yeith 
AMP RJ45 connecter and boois, Thess cables 
are approved by BASEC t: EIA’TiA S65 and.ara 
evailable in a tangs of cotecss anc tengths. Grey 
peich cables are. ava! fable i wi extended lengths, 
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Crossover Patch Cables 


wets 





A tange of UTP cross-over patch cables suitabte for 
COnMECIING two Network cards directly to crezte a 
sfiple netwerk, also suilabfe for connecting we 
hubs together when uplink pots are mot avaifabts. 
Onze 39 Type Prike BS LYAT 
Com tern Catalogue Price 
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[SP4 Surge Protectior 
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* Protection Clamps befmy $80 Volls 

* Nolse Free Operation with Automatic Aese! 
* Surges Djsipated within the Unit 

ldsat for equipment wilh figure ‘8 IEC power 
sockeis this product plugs between the [EC socket 
ans the IEC plug and Jead supplied vith your 
equipment. fhis device dissipates incoming and 
Guigaing surges to and from cdomesiic anti 
professional equipment. Power consumption is 
minimal and résel fs autamatic. 

Ths mtemal surge supressors are tested aqainsl 
WoOrsi Case Conditions as defined in Intemational 
Standards FEE C§2.44-3991 63t.83 and comply 
with ihe secommendations of 8665177992 
Appendix C. 

Suitable for use vath feptop computers, computer 
renpherals, audto eculoment, video récarders and 
ciher equipment} fitted with [EC figure “& 

connev tons. 
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USB Colour Camera 


Pace 





x Digital colour camera for direct connection to 
@ USB ready PC 

* Combines visual & audio communications 

* Designed for use over phone fines, ISON & 
the internet 

* Ideal solution ta video mail, video 
conferencing, stil image caplure & video clips 

* Piug & play for straight fonvard installation 

Pace colau; video. cameras are the: pariect way to 

lake your communications inte another dimension. 

the Camera is designed far diréct connection tae 

UVES ready PC. This compact digital camera sits 

neatly on top of your PC monitor and sends 

pictures vie the PC's USB port. I's alsa very quick 

and easy ta install, You simply glug tha camera inte 

yeur USB port and allew Vindows’ plug énd play ta 

install the Camere far you. Running the applications 

supplied with the camera will get you up and 

running in a couple of minutes. 

Specifications: 

Enhanced resolutions of tp ia: 

704 x 576 prels (still images} 

352 x 2B8 pixels (live video) 

24 bitcolour images for amesth colour gradieni= 

Adjustable [crus colour digltat CMOS Sensor 

Depth of Geld; Sem ta iniinity (variable focus) 

Fisld of view: 52 degrees (horizontal) 

Frame sate: 30 irames per sacand 

Video farmatk 4:2:2 YU: 4:2:0 YUV:YUYS: 2abit 

AGB, 16 bit RGS: 8 bil palletised AGB 

Propristy hardware compression of up io 5:1 
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Handwriting Fonts 
























Give all your decuments the personal Iouch with this 
unique collection of fonts that Inox like res 
handvntng. Choase sophisticated printing, or you 
may find 2 “chicken scratch” that Socks almosl like 
your own! You're sure to tind lhe perfect styla to 
compliment your message. Add individual flair to all 
your letiers, invitaticas and more. Ali your decuments 
vill gat noticed when you use fants irom this 
comprehensive cotiection. 
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* inte! 82¢208X Chipset 

* ATX Form Facioar 

* Supports inte! Pentium J up to 4504Hz 

* 100MHz System Memory Sus with inte? 
Pentium i} from 350MHz up 

+ ip fo 768AIR SDAA using 3 x 168-pin 3,3V 
DITA Sockets 

* AGP Slot Functions in tx and 2x mode 
(66/1 334tHZz) 

* 3x PCtSiois & 3x ISA Stots 

4 2x Serial & 1 x Paralfef Port 

* 2x USB Ports , 

# 2x Bus taster VOMA/33 EIDE Channels 
Suppon 4 x Devices including ATAPI 
CD-ROM 

+ ACP! & APH Power Afanagement 

* Award BIOS 

Pris Sch A VAT 
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socket 7 Motherboard Analogue to USB Gameport Glidepad Keyboard 
Converter a a 





2 
> x Standard 105 Key Windows 95/08 Keyboara 
, * Butllt in glide pad mouse with 2 buttons 


x Connects using both a PS/2 and 9 way serial 


é | 














w A convenient way to add more than one adaptor — 
= 2 joystick to your PC * Comes with a PS/2 to DIN convertor 
i” a w Use your favourite analogue joystick ona A Viindows 95/58 keyboard with built in clide pad 

* AL? Aladdin V Chipset USB port mauseé. Ideal soultion for people with minima! space 
* Baby AT Form Factor * Compatible with conventional anafogue in which to move a standard mouse, Plugs inte your 
* Supports all Secket 7 Processors foysticks standard keyboard and mous? poms and comes 

(at fime of writing) x Eliminates thie need for re-booling when complete with all divers required. 
+ Up fa f00MHz System Blemory Bus changing joysticks aS 

fvith compatible CPU) x & foot extension cable lOnke Type zs Pics sont DEAT 
+ Up to 128NB EDO/FP DRAB using 2 x 72-pin An idga) soululion te {he problem most gamers [Cede —— Ven Catesogue Prive 

SHA Sockets . have when wanting to use multiple jaysticxs. WAS SIGE Shays mami 
© A +4 pb — using 2 x 168-pin 3.3V Instead of unpluging one joystick to add another 

ddd . just add this device to your USB pert and you can | . “4 

* AS — in tx and 2x mode have two joysticks teas on ch PC. . SOHO Network Hub 
* 4x PC! Siots & 2 x iSA Siots | Deeg Type 22s Pree exch mc VAT 
* 2x Serial & 1 x Paratiel Port i Pehe lew Cetaloane Price 
* 2x USB Ports eZee = US Sy ere BS 


*” 2x Bus Master UDMA/33 EIDE Channels 
Support 4 x Devices Including ATAF/ CD-ROM 


* ACP! Power Management 16bit PC! Soundcard 


x Award BIOS 


3 Type = Price sack rc VAT 
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MXPRO 200 Processor 
Upgrade 





* 5 port Ethernet hub for connecting up te 5 PCs 
* Compatible with 1OBASE-T specification 

* ali mountable and hub cascading options 

*% & LED Indicators for easy network 














% 1&bit soundcard with PCH interface froubleshosting 
* SoundBlaster Compatible A Gockel size nehyork hub ideal for home or small 
| # Windows 3,1, 93/98 and NT support office use, ft is compatible with lhe indusiry standard 
| * Full Duplex CODEC Support 1QBASE-T and can be extended by cascading the 
| A 1é€bit PCI sound ecard with bullt in wavelable and huts. You have ihe eption of power either fromvan 
| 3D sound, It comes with support for LID! AC power adaptor (not Supplied) or.osing the paver 
anlicalions. Included on the card are parts for from the keyboard por using the adaptor supplied. 
Jaysticks, Line in, Line Out, Speakers Out and ——— ~ 
Hicraphone In, Prag ess ai YAY 
_— Code ha Catalogue Price 
I Oedes Type woes Fans 221% ins VET . EARS, Pa WeAS THE 27235 
* Microsoft Windows certified processor with’ Cote ten Catzioque Price 
&4k write-back cache AS st Sunttes tis 
* Universal voltage support ~ a USB Ca rd 


* Upgrade selected 7SiHz and higher Pentium 
systems 

* includes 2 high performance BIOS upgrade 

+ Plugs into standard Pantium CPU socket 
(socket 5 and 7? compatible) 


Tne Evergreen MXPRO processor upgrade beosis 
75MHz and higher Pentium systems to MMs 
performance levels. The Evergreen t.{XPRO 
supports top brand name system modets such as. 
IBM, Campaag. Del, Packard Bell and more. 

li comes wilh universal yoltage support for 75! 4Hz 
and higher Penlium systems, and BIOS upgrede for 
selected systems. 






































{ Onder Type ze Piea eset re Vai : 
i Cede tien Cztslogue Price * A PCI adaptor that allows you to add iwe 
USCA Gran Par Uber $25 Fi USS ports to your PC 
oe ; + Yoodoo 2 3DFX 12ib card + Compatible with ali USB devices 
* Fully compatable with almost aif modern * Fully Supported by Aficrosoft drivers 
sofayare * Upto iZ2Aibps Data Transfer speed 
* Direct-X and Open Gi compatible A low cost atdilion to your PC that allavws you te 
¥ * Speed up your 3D games experience connecl USB devices. The Card simply fis into any 
Jain the new revolution in gaming with this top of free PCI slot allowing for trouble free installation of 
lhe range Voodro 2 12!db card, The Voodoo 2 is USB equipment such as Joysicks, Mice, Speakers 
. ii} ary campatinie with all 2D cards and uses a link ta F str Complhant with PCI ae | Hequires Viindows 95 
, | ; A ii. URS Wi HeORDE Ve RNON cannect te your existing graphics card. V2.5x or Windows 98. 
HE iy} Please note you must use this in conjunction with 2 SS —a—— 
oe Standard 2D graphics card. Gear pire , Pesce Eamci VAT 
j | Code liza Cetaloque Price 
"4 rr J jfiz me a fac 
ai 4 Ota Typesc Pres exch #2 AT (Ue nat ath pect —_ 
~ 7 Code iow Catahoque Price 
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SALES TELEPHONE 01702 554000 () SALES FAX 01702 554001 (7%) INTERNET wew.maplin.co.uk 


atte? canisg= charges (1,2 etc) and price Informanion ses hack of cata‘onm. T symbel in price boock inScates while stock lasts. "Cals charged at £1 per min, 





System Temperature Monitor 





—— 


x Check (he température of your system 

+ Switchable between Cenligrade and Farenhelght 
* Built in clock : 
* User set Upper Temperature Warning 

Check that your PC ts no! ceiling too hoi wiih this 
compuler thesmomeier. it fits neatly into any iree 
5.25 inch bay {sossibly even if thera is @ hard disk 
behind fi) with the display built into the bignking 
panes, (dea! for high specication PCs where intemal 
temperature ts generally higher than nonnal. 
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The £8104 network kit cantains tne following parts: 
* One 4 port ethernet hub (ENTG4TP) 

* Two 108eseT iSA ethernet cards {EAZ2Ot} 

* Tivo Z5ft hwisted pair cables 

* A full instruction book 

This netwark kit contains at ihe parts required fo set 
us a Vindows $5, 88 ar NT nebvork. All components 
are plug and play for ease ol installation. Parferi for 
use al home or in a small office or waorkgreup. 
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RIO MPEG Player 


Diamond 





a Paim size for easy portability 
x Supposris AIP? compressian 
* 32158 built-in fash memary 
* Expandable playback time with removable 
* fiash cards 
* Skip free - no moving parts 
* Afusichfatch Jukebox Limited Edition 
software far converting CD's to an MP3 format! 
* CD ffusie Sampler 
%* Goodnolse: The premier source on the net for 
high-quality, downloadable musichP3.com: 
Over 780 songs from new artists £IP3 songs 
from Musicifatch and Audio Explosion, also 
included 
Internet Music in the Pat of Your Hand! 


Diamond's Rto PMP200 is the first portable MPS 











music player for under £186 that stases up to 60 
Minutes of digifat-quatity sound. Is smallsr than an 
suvic cassette and has no moving parts, so it never 
Sxips. Powered by 2 singla AA battery, Rio provities 
up to $2 hours of continuous music playback. 


USB Cable Type B 





Prca exh ins VAl 
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17254 


Banshee PC] 


Creaiive 


















A Type B USE cable which features mafe Type B 
connectors at both ends. 

Cennectors: Type 5 male to Type B male 
Lengihs: 2m, am, 5:1 


Type ap Prices MLYAT 
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* Singfe-slot 20, 30 graphics and video 
accelerator 

* 30%x Interactive3/d Vaodoo Banshee® chipset 

* Integrated 2504§Hz Palette-DAC supporting up 
fo 1920x1200 at 75Hz 

* TGMB of 10G%$Hz SORAN 

* HPEG-T/MPEG-2 and full-mation video 
playback acceleration 

a PCH bus version 2.¢ 

* Afulti-display support under Veindovws3/4 98 

* VESA DDC 28 + DPMS 

* Full Plug-and-Piay compliant 

A complete 20/3D graphics solution based on the 

new Voodoo Banshee chipset fram 3Dix 

Interactives‘4. 

Fealures 2 full 128-bit qraphics core and the same 

3D rendering technology used in the award-winning 

Voodoo2. Ocser 

16MB of high-speed SDRAM and a 250MHz DAC 

deliver awe-inspiring resolutions, rocx-solid refresh 

rales. and stunning visual quality. 





A Type A io Typs B USB adzoter cable Jor 
connectino equipment with different USB. 
connector types. 
Connectors: 
Lengih: 


Tyo2 A mate to Type 8 mate 
2m, 3m, =m 


Prem 22s, mi VAT 
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USB Mouse 


WHS OL Gewes hk rere 


Marble Mouse 


Logitech 





A a < 


“25q 
eek 





‘* USB Connection 

* Ergonomic Design 

* €asy installation 

A standard USB mouse for use whh computers that 
have USB ports, suitabie for home or office 2s an 
upgrade or replacement. 


Ora  Typeerst Pics eck Pe VAT 
Cods 
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* Feels ike a mouse, works jike a trackbali 

* Superior precision and smacth motion 

% Aeduces movement; saves desk space 

* Works with Windows@ 31x, 95, 98 and NT@ 4.0 
Logitech Marble® Mouse fits right or Jeft hand fike 
a mouse and works wilh the convenience of 2 
lackball. Paiented tlarble optical technology 
provides superior precision, reduced wear and 
smcoth molion, and eliminates the need for requiar 
Cleaning. Just move ie trackball instead ai moving 
lhe whole mouse araund. It'saves des* space, 
reduces hand and wrist movement, and plugs 
convenientiy into your system's serial or PS/2 port. 
There's no nesd te bother with satthvare. Use il with 
Windows® 3.1x. 95, 98, and NT© +.0 appications. 
Includes a thras-year guarantee, 
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TECHNICAL HELPLINE 0897 501353" q) DO YOU DO 01702 556001 G) CASH TEL 01702 552941 


Expert canisgs charges (5,2 etc} and price iformation see back of cataloaus. J symbol in price biock inckcates while stock lasts. "Calls charged at £3 per min. 





— Electronic Circuits & 
wg) Components 


2 





*& Vittual Laborafories 

%* Electronic Workbench & Crecogife Clips 
Compatible 

* Full Audio Commentary 

* Supervisers’ notes 

* Editable Worksheets 

Fiectronie Circuits & Components pravides a sound 

introduction to the principles and arplicaiion of the 

Most common types o] electronic components and 

how lay are used fo form complete circuits, 

sections on ihe disc Include: fundamental 

electronic theory, activa components, passive 

components, analague circuiis and digital circuits. 

A full s¢@1 of suppost materiats is includad. 


Note This version [s the Full Licence Single 
Usar/instiiution version | 


Ome = Type Pree esc Ti¥AT 
Cod: thew Catetoque Price 
[Prat  cecrnccrt REE 


Digital Electronics 











' Peaae 4 





_ sau Fetdsneete | 





_ Rennerae tage | 
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See Of [ew OY) | Dewees a ramen | Ore ronal | tad | Freed 

* Virtua! Laborataries 

* Over 20 links to predesigned Electronics 
Workbench circuits and Crocodile Clips — 

* Full Audio commentary 

& Supervisors’ notes 

* Editable Worksheets 

Digital Flectronics provides 2 broad Introduction ta 

tne principles and praclice of digital eteciranics, 

including togic gates, combinational and sequential 

logic circuiis, clocks, counters, shiit registers and 

displays. The CD ROM also provides an 

introduction lo microprocessor based systems 

Note:- 

OA24 Student Verslan 

{Hame Use Only) 


Pres each Fe VA 
how Catslors: Price 
Cates Pet Sust bees | 
















aa 
a 8 


i= 


Colorado Direct 9600 





* 36bit Colour Scanner 

* 300 x 600 Optical Resolution, up to 19200 dp! 
wilh software enhancement 

* Parallel Port tnterface. 

a 2 Year ¥arranty 

* Comes with OCR Software 

A full colour scanner from Pamax boasting an 

oplical resolution of 300x600 dpi which can be taken 

as high as 9600 dpl with sofiware.enhancement 

This poweriul scanner plugs diresiiy into your 

parallel porn making it very simple to install. The 

Colorado.$600 scans, faxes or copies with ore 

single action. $600 cpi resofution and 3ébit cojour 

giv2 bright ciear results. A full version of PrimaPage 

$8 home edition - 2n excatlent OCR program based 

on the award winning FineRaader - is Included. 


1 Ordez Type ze: Priceascth¥AT 
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EZ-2 and EZ-4 Labe! Printers 





‘The G.1POH €2Z-2 and EZ-4 direct thannal label 
printers have many versatile features and are 
extremely easy-to-use. Neat, dynamic and 
compact - ihese iwo particular products (vith 
remakably smal] iaatprmts) are Ideally suiled 10 
home office or small company use, as well ac 2 
fangs of cammercial and indusinal appkcations. 
Taey ave not only easy-to-load and operate tut are 
exttemely mpust and reliable. 

C.iTOH EZ-2 {iusi 245mm high x 144mm wide 
x127mm Geepjls one of ihe smallest printers 
available, yet, it is capable of providing exceptiona! 
Print qualily at speeds of up to 2 inches per second 
and fas 2 facilily to take 2 inch wide label rells upto 
260 meters long. This neat fille printer makes Jight 
work Gf address labels, lickets and recaipis. 
C.ITOH E2-4 on the other hand offers the same 
print quality and speeds, but being a fits larger in 
size, is designed fo lake 4 Inch wide labe!s that 
make il ideal for jarger labaling applications. 

Free Windows software and drivers are supplied, 
Fhis inciudeas 2 full set af Windows drives (versions 
3.1/95/88 &NT} as well as ihe exclusive C.ITGH 'Q 
Labels’ which is a fully featured easy lo use 


Windows label design software package for printing’ 


Graphics, fonts and ber codes. 


Oda = Types Freacach nc Val 
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Prima Navigator Pro 





* 3 Button Afouse 
» Hiddie bution is a scrolf whee! 
* Micro Switch Buitons © 
| * d00dpi resolution 
* USB version 
The unique finger contralied PRUAAX Pama 
Navicatar Pro mouse [ets you scro!l smathly and 
easily through text and columns. Ideal for suing 
the Iniemet, it works with any Microsoft Windows 
| apphicaiion andinciudes ffousesuit2 9B software for 
personstizing button and scrall control, 





Order = Typecuey Free seth xc 21 
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| BackUPS Systems 





* Full time naise, surge, spike and black-out 
Protection 

* Dedicated surge profection socket 
* 2 Year warranty 
* instantaneous baltery backup 
APC’s HMultipeth Power Protection offers compteie 
system protection. There is no neéd to purchase a 
S@patate UPS or Surge projector for yaur printer 
and oiner peripheral devices. User replaceable 
battenes give you a renewable UPS that keeps 
protecting your equipment yeer atier year without 
factory service. A push-button resetiable circuit 

| Breaker allows quick and easy recovery if you. 

| ‘accidentally overload the UPS, Suitabie for use on 
wortkslations oF servers at home an In tha office. 
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| Intelligent LCD Modules 





irequancy counter, these microcontroller-besed 
meters are designed around a 6+3 character 
aiphanumenc starburst LCD, and are housed in a 
snap-in DIN sized cactosure fo: easy assembly, 
The mater features 10mm cigit heighl, password 
protection of configuration settings, chcice ct 
| annuncigztors, feading zéio blankmg, on-board 
buzzer and poweraip with ‘last saved settirigs”, 
Navigation Ihrough the menu is stralghtlonvard and 
| allows the the user to configure the meter. Besides 


| Available configured as a counter, Umer or 





dispiaying ihe measured inpul, the meter can be 
made (o Canim! events via its hve open collector 
outputs. The meter can communicate with other 
intelhgent systems via its bulil-in RS232 and 
RS485 communications ports. Several meters can 
be networked and each individually addressable. 
Specillcatians: 


Operating Temperature 9 - 50°C 
Temp Stability (freq & timas} 20pm 
Suppty Voltage 4.5 -5,5V 
Supply Curren: SOMA 
oupply Current {light off} Toma 
Inpul Vollaga 15V 
Display range (freq & count} -3992¢ to 
+9999099 
hax VP Freq (caunter anty) TSKHzZ 
VP Freq (frea counter only} 0.1-1M(Hz} 
hin MP Pulse (freq countes) 0.5 pS 
Display Area {mm} $7.5 x 15.0 
Bezel Dimensions {mm) 72x 36 
Penel Cut-aut 65 x 33 


this proiuci is supptied with detailed instructions 


Eype roast. 


Pg Cores 
Try fmm 





Dual Rail 5V PSU 


lascer 





* Adjustable vaitage twin ral} PSU 

* Simple screw terminal connection 

* Encapsulated mains transformer 

* Pasifive and negative adjustable rails 

* 20 turn trim pots for accurate setting 

A low cost adjustable win rail gover SuDoly, 
meetng the requirements of the European CE 
Directive. A quality British preduct, the PSU 203 ts 
a low profile easy to use linear supply suitable for 2 
wide fangs of applications 

Technical Specifications 


tosd Hegutation: 1% 
Line Regulation: a 
Ripapia: O.5mV¥ 
Temperature Aange: 0-76°C 
Output-OC & 20°C 
Positive: V: 3- 15V 

I: t50mA {max} 
Negative; Vv: “3° -T5V 

IE -150mA 
Input 50-60Hz 110 - 125 Vae 
(ink selectable} 220-256 Vac 
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High Grade Audio Capacitors 


Samia 








* For high grade audio equipment 

* High resonant frequency 

x Loiw ESA 

* Low Impedance 

* Snap-in terminals 

* Manufactured to iSOSOD1 standard 


A range of very high quality audio orade capacitors 





with Doth 2 pin and 4 pin variants 
Specifications: 


Tolerance =20°% 

Temp range -40 io +65-C 

Load life Z0M0Hrs © 85°C - 
Leakage =S(CV} (yA) 


Current (mex) 
Dimensions - dia x length (mm) 


FYesaG 2DxED 
“TX8IE 25x60. 
TX84F 40x60 
Tx@ac 40x86 
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Component Analyser 
Peak 


= — — _™"_ ——— 





+ Aufiomatic component identification 
- Bipolar transistor 
- HOSFETs 
- Diades 
~ Diode networks 
* Automatic pinout identification for all the 
above components 
* Gain measurement for transistors 
* LED itumination regardless of connected 
polar 
+.2 line supertwist LCD for clear analysfs results 
‘* Colour coded, gold plate test! clips 
w Single button controf 
* Automatic power-on and power-off 
* Long life hattery supplied 
* Low ballery warning 
This component analyser is a highly advanced 
instrument that provides a wealth cf Sunctionatity 
and features in ene exitamely easy to use unit. 
You will ao fonger need to search through lenginy 
data booxs in erder to Identity component 
identification and pinouts, this instrument docs i all. 
In eddilicn to all ihis the inslrument also messures 
component functionality and even measures 
transistor gain. Using the fates| manufacturing 
iechniques together with advanced Microprocessor 
sotiwere. this instrumant is @ ime innovation for the 
engineer, technician, fiobbyist and student 
Dimensions 131 x 63 x 36 (mm} 





yf itz Free ait ng FAT 
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Crapat ress 0955 * £34 
Diode Tester 
Peak 


* High quatity diode tester 

+ instant test of ali diodes 

* Displays pofarity 

* Auto power-off 

* Test leads terminated by cracodite clips 

* Battery and instructions included 

This useful and ingenious device allows the weer to 
detect faults end. potarity of all diodes in usally 
less ihan six seconds, The unit will also check 
LEDs and Illuminate them whilst unger rest ta show 
it is working. 
Specificatians: 
Detectahls Junction 
Battery Life 


< 2.5Y 
1500 tesis (approx) 









Dimensions 89 x 56 x 25 (mm) 
Oder = Type Frcs 2205 oo YR 
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MOSFET Analyser 


Pegsk 





* Pocket size MOSFET analyser 
* Colour coded feads terminated in crocodile 
clips 

* Suitable for both N and P channel devices 
* identifies gate, drain and source 

* Complete with battery and instructions 4G 
This high quality piece of test equipment is an 
advenced micracontroiied instrument thal vill 
quicsly and easily analyse almost any enhancement 
mode MOSFET. Wilh the touch of a butten, the 
analyser will verity the MOSFET uncer test is 
working, identity Gate, Source and Drain and 
Getemine an N-channel or P-channel type. 
Specifications: 
AMOSFET Type 

LIGSFET Technology 
Gain Range (Gids=amA)} 
Peak Test Vohace 

Peak Fest Current 4imA, 


tviP Channel 

Enhancement 
25mAL¥ (typ) 

5.5V 


Analysis Duration <185 
Display Duration (pass) 20 S (typ) 
(fail) 35 (typ) 
‘Temperature Range +10 ta 45 °C 
Dimensions (mm) 50 x 56 x 25 
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Transistor Analyser 
Peak 





An advanced HMicrocontralled instrument that val 
quickly and easily analyse almosi any type of 
Bipular transistor. With a press af a button, the 
analyser will venfy the transistos under testis _ 
working. identify Base, Emmitter and Colleclor and 
etenmine whether the vansistar is NPN or PNP type. 


Specifiestions: 

Transistor type NPMIPNP 
Transistor technoicgy 3/Ge 
HFE Range @le=amA >20 (typ) 
Peak teat yvaliage 5.5 V 


Peak test current 4mA 


Analysis duration <1S5 — 
Display duration pass 20 5 ityp) 
Display duralion jait 3S (lyp} 
Température range +10 10 45°C 
Dimensions (mm) 80 x 56 x 25 
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Master Faders 


Alps 





a Very high quality 

# Very high precision 

%* Single or dual fagarithmic tracks 

* Super smooth actuator travel 

A pair of master fader slider poleniiomelers 
available as Colh sing!e and dual track yarianls 
Specifications: 


Power Hating O.25¥! 
Resistance Tolerance +2055 
Temperature Aange -25 to +70 *C 
Resistance Scale Logarithmic 
Rasistance WOkN 
Aciuator Travel {00mm 
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Slim Line Slide 
Potentiometers 





w Metal canstruction including tapered iever 

#* Linear and fogarithmic tracks available 

A (ange ol slandard, low profile slide 

Poteniismeters suitable for many applications 

induding audio and light feding. They are available 
‘in bv series, a 500 linear aex and a 10k 

leganthmis track. Each series has devices wilh 

30,45 and &6 mm travel. 


Specitications: 


Ocerating Temperature -25104+70°C 
Sliding Lif2 (approx) 10,005 cycles 
Tolerance =20%; 
Dory Width amni 
tax Operating Voliage Leg - 180V 
lin- 200V 
Power (\¥) 
Yet (mm = 3 43 & 
Lag Gi fits a 
Li O2 H23 52 


Hote: For knobs tor thesa devices see Fixings & 
Hardviare section 
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Alps 





* Low profile 

* Smooth epeération 

* Manufactured to the highest quality 

* Logarithmic tracks 

+ Available in single ang dual slide fermat 


A pair of very high quavity master faders fn a low 















profile fommat The slider is avaiizbte in two 
vVanants, ihe first béing 2 single throw slider wiih 
the second being dual. 

Specifications: 


Slider Travel éfmm 

Power Rating O.2YE 

Resistance Tolerance +2054 
P2ratingo Temperature -25 to +707C 
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Low Impedance Electrolytics 


Soemahs 


ae 
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x Extremety fow impedance at high frequency 

* fdeally suited for use in switching power 
supplies 

* KManufactured to 1SO9007 standards 

* Solvent proof 

* High retlablitty 

w Max leakage current C.Q1CY or 3pA whichever 
is greater after 2 mins 

A range of 1D5°C taied electrolytic capacitors wilh 

an extremely iow impedance at high frequency. 

Specificatians: 

Operting temperature range 





-55 to +105 °C 


Capacitance tolerance 22070 © 
0.5" Pitch 

eck DrxL bepecence Ripats Curren! 
Cds fren} @ ikke (mA rms) 
Teal Suit 40 + = 
TXsiu sist I a 
DGeY ayti 23 # 
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4 ace Db G42 135 
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PP Ncarad Lies} OOS 1142 
TAS 1385 Jit itd 
TES jes nS 145 
Te pial vont Qfayz {a5 
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LESIF ie 5 ue 2510 


Price e224 72. VAT 
lien Catzloque Prize 
£12 
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5 Watt Resistors 


A fepeiit 





An innovative high pawer ta size 5 watt power 
resisior consuming minimum board space y,ith coal 
operation at board level even St full powar. Vide 
range of ohmic valuss, 

Specifications: 


Power Rating 
Hesistance Tolerance 
Temperature Co-elf 
ijax Viorking Vohage 


oy 
+556 


300ppm / “C (max) 
350V 


Operating Fsmpersture 9 = -55 to 275 °C 
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Wide Temperature Range 
Flectralytics 


Samwha 





* Wide operating lemperature range 

* Cleaning and solvent proof below 200V 

* Manufactured to {SO8007 standard 

* General purpose 

A range of general purpose, wide temperaiure 
range miniaiure aluminium etectrolylic ¢2pacitars 
Specificaitons: 
Opereting temperature. -S5 to 105°C @<i06V 
20 to 105°G €<Z50V 
2510 105°C G<450V 


Leanage 1 2<100V O.01CY cr 4uA {qreeter) 
Léakege | S>100V 0.02CV+15yA (>5 mins) 
Capacitance foleranc@a =207: 

0.5° Pitch 
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ligw Catz!san2 Price 


Tyre 


Oo Fog LE TY 
Fat 25 1M 
Peart SUF ti) 
Saity* ti 
EXORF Hy 
rat tur ii 
mal 205 jib! 
Fei tak of? 
rats ar 
Pa HE SI 
Fat Zar 53) 
Fat tiir xy 
ra a = Y 
Fataeier SV 
rat OLE HY 
Pt Rr ie 
Fosfor ZV 
‘red SE ty 





Low Cost Multimeter 

* Volts {AC & DC}. 
Current and 
Resistance ranges 

* Battery test 

* 9 testing ranges 

* 5 functions 

* Complete with 
battery, instructians 
and test leads 


This piaduct gives 

exceptional valus far 
money. A multimeter 
offenng fésturcs you vould 





SALES TELEPHONE 01702 554000 (7) SALES FAX 01702 554004 (1) INTERNET www. maplin.co.uk 


Erpect camas> thertes (1,2 etc) act pice nformabton See back ci catzicgue. J symmibal in pre block IEates while stock fasts. "Cals charged at £1 per nen. 


expect on ene ai three limes the price. This | 
instrument is a compact yet rallable meter tiat is 
Ideal for hobbyists and students or the oceesianal 
DIY Robdyist who wants 6 digital multimeter In their 
lcolbax for peace of mind. 


Specificallons: : 

AC Volts 20/200 (¥) 
DC Voits S00V 
AC/DC Current ZOGmASIOA 
Resistance 2KOvAND 
Satiery Tesi (10mA load current} 1.5Vi9V¥ 
-Power oy (PP3} 
Weight {excluding battery} 170g 
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Tantalum 


AVR 





A range of high quality tantatum capacilors in a 
smm pitch packages. Capacitors in ihe range are 
avaiable in values from 1pF to 100pF and in 
working voltages from 6.3¥ to a5¥ 


Specilications: 
Capacilancs Tolerance =20°% 
Pach Simm 
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SMD Tantalum 


‘Memer 

* industriat grade 

* Surface mount 
tantalum 

+ For automatic 
insertion 

x Ateets or exceeds Els 

* Standard 535BAAaC = 

* Operating Temperature -55 to 85 °C and up 
fo 125°C atreduced voltage 

* Ideal for telecommunications equipment, 
computer and portable equipment 

A range of Sufface mount tantalum capacitors 

available in capacitance values fram 0.47yF to 

33pF and in voltage ratings fram 18¥V 1a 35V 





Speciications: 

Tolerance 220% 

Case Size (LVI.H}: 

UE7GH UEFA 3.2 x 1.6 x 1.6 {mm} 


TECHNICAL HELPLINE 0897 501353" ()) Do YOU Do 01702 556001 (@) CASH TEL 01702 552941 


Expert caries charges (2,2 etc) and price information s*e heck of estalogve. T Simbel in price tlock nfcztes whité Stock lasts. "Cats charged ai £1 per min. 








UE76H,UE7&K,UES0B 4.0 x 3.2 x 2.5 (mm) 
UET7S,UE7SL 7.3% 4.3 x 2.8 (mm) 
All others 3.3 x 2.B x 1.9 (mm) 
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0.4W Metal Film Resistors 


Phillips 





ee OR ee 





The popular MIREi6T, 0.4\¥ metal film resister 
sanes from Phillips. 


Specifications: 

Tolerance 1% 

Power Rating 0.4 

Voltage Rating 200V 
Operaling Temperature = -55- +155 °C 
Temperamre Coefictenl §==<SOppm/ °C 
Dimensions : 3.7mm 


Dia 1.9mm 
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0.6W Metal Film Resistors 


Phillips 


a 
2 








The popular (4RS25, G.5VY metal film resistor series 
from Phillips. 


Specifications: 

Power Rating C.6Y7 

Voltage Rating 20nV 

Operating Temperature  -55- +4155 ‘°C 

Tempsrarure Coefficisnt 9 ~=508ppm /°C 

Dimensiens i 7mm 
Dia 2.5mm 
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Miniature Aluminium 
Electrolytic Capacitors 


Sannvna 


| 





¥ Super minature serfes with 7mm height 

#* Suited for use in compact audio equipment 
A tange of very high quality, 65°C rated, miniature 
aluminium electrolytic capacitors 

Speciticatians: 


Operatingtemp  -40 to «Ba °C 

Leakage i (max) 0.01CV or ty (lhe greater) 
‘Tolerance =20% 

Maplin Part Dimensions 
Numbers (dlaxlengih) ~ 
TYS&SF - TYBOVY, TYSTY, 

TY9SD, TYI6E =x 7mm 

TY9OX, TYS2A, TYSTF 5x7 mm 

Ail others 6.347 mm 


Type rare 
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Universal 2 Hour Fast 
Charger 


Linlross 





* £LED charging indicators 
+ FAeverse polarity protection 
* Hapid two hour charge time 


This Nickel Cadrulum (NiCd) battery charaer, 


destgned for use with PP3, AAA, AA, C and D cas, 


makes use of 4 bro slace charges cycle, When 
used With higher capacity batteries, using the red 
push swiich enables the very fast iwo hour charae 
cycle which bulk charges for fo hours before 
switching to a low Current charas state. 


Cell Type Charging Time 
Standard Capacity High Capacity 
PPS 14-16Hs 14-16Hrs 
AAA 4-5He S-7Hrs 
PA 10-i2H¢tS Zor t4Hrs 
Cc 112Hrs 2 or 14Hrs 
D 10-i2Hrs Zor 14Hrs 


eta Sh TL YAT 
hea Catalogue Price = Offer Price: 
£33 








In-Line Connector 





4 metal barrel adaptor for connecting Wo phone 
plugs together. Also available in a. gold plated 
version. 


Order 
Code 
Pay 


Freeesch RAYAT 
tiaw Catalogue Price 
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Plug Top SMPS AC/DC 
Adaptors 





* High power in 2a plug-top box! 

x High quatity construction 

* Low cost compared to linear aiternative 

x Level B EA fiitar 

Tiss nigh quality swiithed mode power supplies are 
availahtes in § vacenis. Fach is suitable for 2 wide 
range of inpul voliages and features 2 short tircuit 
protection system with auto recovery. Conforms ta 
UL1830, CSA22 2? Noe.950 and ENBOS5G. 
Speciticalions: 

Output Voltage Tolerance 
input Voltzce: 

Ooerating iempersiure: 
Ripplefnoise(Vp-p} 


555 

86-264VAC 

OC to 440°C ambient 
175 (20N@Hz Gandvidth) 


Order Werafecheers = Guinut Outpet fax Ouipul 
Code Part lia. Voliege Cuter = Votiage 
FLeIR EPFAZHSS sy rau) 657 
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* Use yeur i2V equipment in a truck, boat or 
other 24Y system! 

# A helffy 135A curren rating 

“This sturdy 13.8V convertor makes use of switched 

mods technology ia reduce 18 to S6VDC to 

13.8€VOC. This maihod of conversion avoids the 





nee for large heatsinks commonly Sssociaied with 
voltage droppers”. 
Specilications: 
tnput Voltace: 
Ouiout: 
Rigplenscise: 
Opsratino lemp. 
Dimensions: 


18 to ZEVDC 

1B.AVDEG, 15a (50% duty cycle} 
<.0375AMS Continuous fosd 
OFC to +50°C 

146 x65 x 206mm 


Free ees a VAT 
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True Sine Wave Inverter 
, 7 


= 





* Ideal for use with difficult loads! 

% international styfe power outlet 

This range of true sine Invertors are ides? iar uss 
on equipment where the modified sine just does? 
cut the mustard. Idea! for use with televisions, 
control elecironics and other sensitive equipment 
Specifications: 


FHD. at Sot 
Protection systems Low battery 
Over t2mperature 


Operating tamp. -15* to <50°C. 
No laad power 


consuniion 
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Universal Input, Single 
Output SMPS 





* Wide range of power outpuis available 

* infernational AC input range 

* Built in EAV filter, low ripple naise 

* Short circult, overload and over vollage 
protected 

This range of switthec mods power supplies offers 

excepuonal value far money coupled with excellent 

reliadilty. Please consult the full data sheets — 

included onthe data CD-AGH! for full details af 

these power suppiles. 


General Specifications: 
Input voitsge 85 to Z64VAC 
Operating temp. “10°C ts -66°C 


25¥ Versions: ; 
1i2y¥ 24AyV 


DEC Gout yoltage: SV 

Output current, 5A 221A 1.4A 
Ripole/noise(mVa-p) 30 100 180 
Dimensians(mt}: S9x87xd5 
Vretght: 0.37Kg 

dO\Wy Versions: 

DC Ouiput vollage: SY i2V “ay 
Outnut cursenk BA 3.54 T.BA 
minolé/noisa(mVa-p) 75 163 105 
Dimensicns(mm}): 1235x*38x96 
Visight: G43Kg 





SOVF Versions: 
DC Output vitzgs: = 5 12¥ aV¥ 
Outpul currant: 124A 5A 2.54 
Ripolefnotse(mVp-p}) 50 1B0 100 
Fimensions{mim): 359x97x38 
Yeeignt 0.35Ke 
100 Versions: 
OC Output vollage: SV 12 e4V¥ 
Output cunént 204 &5A 4+.5A 
Ripple/noise(mVe-p) 00 125 150 
Dimensicasimm): 199x98x38 
Vraight: G.85Kg 
150W Versions: 
OC Ouipul voltage: AV 12V 2A 
Outpul current: 334 125A 6.54 
Alpptenolse(m¥p-p) 100 120 150 
Dimensions{inen): 499x110%50 
Weight: 0.8Kg . 
240\¥ Verslans: 
DC Outpul vollags: SY 12¥ 24V 
Outpul current: 404 18A 10A 
RipplefnoiseimVp-p) 100 120 186 
Fan central <40°C Fan ON 

270°C Shut down 
Dimensions (mimn}: 120x93x65 
VWreight: 1,.1Kg 
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Striped PSU Boxes with Plug 


* Alfractively styfed 

* Large box features ventiiation slots 

* Brass Earth pin 

These atiractively styled boxes 21é shown in more 
détail on the data CD-ROM, 
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Large Small 
Order 
Code PNEOB PN7SL 
Dimensions 47.7x1 04x31 47.7x104x61 
{excl, pins) ee 
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Anti Static Drawer Cabinets 


Raaco 





— ; . —_— 
. ie 


* Safe storage of sensitive componenis! 
These 18 and 36 drawer cabinets are ideal for the 
sate@ sicrage of Static sensitive devices. Supplied 
compiste with grounding leads, these cabinsis 


iéature Stée! construction and conductive drawers. 


Static safe. dividers for these drawers are alta 
availahie, 

46 Orawer 
PL'02C 


18 Drawer 
Order code PH43ab 


Dimensions 


TECHNICAL HELPLINE 0897 501353" (Z) DO YOU DO 01702 856001 () CASH TEL 01702 552941 jf 


Eapot caitiase charges (1,2 e1¢} and price infomation see heck of catsione, 7 Symbo! in price block indicates while stock fasts. *Cefls charged st £1 per mare 





Overall $20x3507x150 420 x 307 x 150 

Each drawer 57 «87x 145 35 x 64 x 135 

Dividers FiMOSF PHBE 
(24pack) (45 pack) 


Price 22:5 HLVAT 
iow Cataloque Price 
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Speakon Connector - 2 Pole 


Neutrik 


=m: 





# 2 Pole version af popular Neutrik Speakon 
connector 

* Positive keying and laiching 

* Cable connector (NLZFC) mates with 4 pale 
male connector (NL4MP} 

& meged 2 pole connectar ideal for porfable 

applications, 2udio or otherwise. 


Maplin Neutrik Pan. Gender Kounling 
Cods Number Method 
PIA16S NLZMP iiste Chassis 
PHAG7T NLZFC Female Cable 
Speciileations; 


Rated current 20A {continuoys} 
sO, {7 minule} 
250Vac 

amas 


Rated yoliags 
ldax wite size 
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Tappet Plug-in Timeswitch 


Timeguard 





* Simple to program 

* 600 & 6 off lappels supplied 
* Compact design 

* Afanual overide facility 


* Controfs electrical appliances up to 3kW {13A) 


These easy to program plug-in timeswilches, in 
either 246 Hour or 7 Gay variants, are easily sat via 


the use of simple plug in fappets. Three red and 


lhree Blue lappels are supplies fitted and three ai 
each colour supplied serarately. 


Specifications: 

24 heur 7 day 
tin switching interval 1Smins Zhours 
Operating voltage 220Vac 


Coniset rating 134 (resisiive} 
: 2A (inductive) 
Operating temperature O°C te 40°C 

re eso F.YAT 
liza C2tetcous Price 
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Space Saving Coin Cell 


Holders 





* PCB& space saving design 


* ULOSY-0 rafed 


Save valuable. PCB soace with these 20mm 


diameter coin cell holders. Availebls in vertical and 


‘tap fasding’ versions these halgers will accept the 
Popular CAZ2025 and CR2032 csiis. 


Crdce 8 Type sees 
Code 
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5600 Series Toggle Switches 
Apem 


Fane! Cut - Out 
Bas B65 
| 222 @22 
§.2 | ait ae | 
Slocdord tocting Rirg = Special Locking Zing 


A rangé of high quality togale switches available 
with effner round ef flail levers. A special locking 
FING is available in b2gs of 10 to provide an 
aitemative hole mounting cambinzlian, 


specifications: 
Body dims.{mm) 
SPDT 
DPDT 
SPDT 
4PDT 
Bush fength(mm}: 
Laver(mim): 


Coalact sesisiancs: 
Contact materiat: 
Contact Rating: 
Contect bounce: 


Mechanical lite: 
Ftecirical fife: 


Type ast 


ou Tig SG 


h W d 

12.0 7.0 i3.2 

12.0 12.0 13.2 

13.0 76.5 14.2 

13.G 21.2 13.2 
8.0 


16.5 (round type) 

11.6 (flat type) 

<tOmo? 

Sitver 

BAG 2ZS0VAC, GAZ 125VAC, 
SA@saNy¥RC 

2msS ?4ax. 

100.000 operaticns 

=02,C006 single end double pole 
£0,000 3 pole 

30,000 4 pole 
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2 IP6/ Sealed Toggle Switch 

Apem 

Le. | 

CU 

3); 

C3 

a al 

‘oy 

BW This high quality senge of toggle switches are 

MM) sealed lo IPA7 to wilhsland ai) but the harshest 

= environments. 
Specificatians: 
Caniac! raling 12ZAS 2avVDC, GSAGSZSOVAC 
Contact material Silver 
Electrical life 16,000 cycles 6 full load 
Operating temp. 4°O to 85°C 
Body dims. 24.6(H) x 24.5(V7} x S5{L) 
Bosh dims. 16.5(L} 
Laver dims. 17.5{L} 


Fris eaek oc YAT 
tiew Catthogue Price 
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15A Toggle Switches 


Apem 


ay 


Pone! Cut-Out 
2312.2 





Fhese high quality, heavy duly switches are 

available in plastic and metal fever versions. 

Approvals include UL and CSA. 

Specifications: 

Conisct rating  t5A@250VACtiatching types) 
WAC Z5GVAC{mamentary lypes} 


Body dims. SP: 15.0{H)x14.0(¥7)x29.5(L} 
BP; 21.5(6)x21.5(¥)x28_74L) 
Bush dims. Matai: 10.5(L)x12.0{dia) 
Piaslic:: 11.5(1)x12.9(dia) 
Lever dims. HMatal: 17.5(L) 


Pisstic: 13.512) 
Type a: 
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Vandal Resistant 16mm 


Switches 
Apen 


a 





=- 


* Standard 16.2mm fixing hola 
* Sealed to [P65 

* Scraw ferminais 

* Sigzinies slee! construction 
These hardy vandal resistant switches are seaied 
to IPS for intemal and shettared extemal 
applications. 
Specifications: 
Contact rating 
Operating temp- 


4QVOC 200mA 
-20°C to +530 


Typi == 
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Labelling Machine - PT300SP 


Brebrer 





—_—s 


* Low cosf Labe? Printer using faminated tape 
* Desk Top Design 
* 300 charcter memory 
* Underline & Bex printing 
* 4 Character LCD 
* Accepts 6, 9, 12 and 18mm laminated tape 
This label printer cHers the advantages of printing 
on faminated tens al 2 competitive price. Labels 
can be printed in six different toni sizes on four 
different tape sizes. 
For réplacement/additional tapes tn varying sizes 
and cotours SEE ACCOMPANYING LIST. 
Spetifieatlons: 

imensions 174mm (V7) x 200mm (D) x 56mm {H)j 
Weight 0.65Ke | 
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Labe} Printer for PC use - 
PT-9200PC 


Brother 


Preg 4 T VAT 








* Plug and Print technology 

* IWindows 95 and NT4.0 compatible 

* foon Sased graphic user interface gives 
WYSIWYG view of fabsis 

* Processes and prints scanned originals; 
fogas, picures & graphics. 

# Prints up fo 11 lines of text 

* Bulltin Bar Code facitity 

& Accepts 6,9,12,18,24 &26mm laminated fapes 

* Supplied with CD-ROM, Power Cable, 
inferface Cable, User Guide, One Tape 
Cassetie 

This compact labai printer is Gasity attached to your 

PC to allow printing of labels utilizing easy to install 

coltware. 








Jonker Wye ett 


‘The software allows fabe! crectian using tex, 
grephics and pictures, which can be taken from 
scanned arninals. Re-creation af company logos, 
pictures and diagrems is therefore easy to 
‘Incorporate in to your lzbels. 
PC System Requirements 
PC: [Bit compatibe 
CO-ROM drive aperating Véindows $593 
of NT4.0. Approx 20Mb of hard cisc space 
ianitar; VGA or higher araphics card 
Specifications: 
Built if fonts Helsinkl, Brussels & Bermuda 
Sar Coda Fenls CODE3S, CODE128, EANB, 
EANTS, EAN125, CODABAR, 
l2/5, UPC-A & UPC-E 
140nun (WV) x 250cmn {L} xt4Oeun (H) 
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Code Kew Cateloous Price 
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Label Printer - Full QWERTY 
Keyboard 


Brother 





* Full size QWERTY keyboard 

& WYSIWYG display 

# Prints upto 10 lines of text 

* integrated graphics function allows easy 
fayout creation 

* Horlzontial & vertical printing 

* 10 Guilt in fonts, freely combinable 

x 16 font styles, freely combinable 

* P€ connectivity for Windaws 93 & NT4.0 

* infegrated graphics function atliows 
incorporation of logos, graphics & pictures 
Jnto fabels 

* Accepis 6,9,12,78.24 & 36mm laminated tapes 


This label printer with full size OV/ERTY *eybeard 
can he used in cenjunciion with a PC (software 
Included} ort as 4 stand alone unit. The full size 
keyboard and LCD make label design simple and 
quick. 
Advanced features include: 
Aulomatic currency catculation 
Up to $9 mullints print outs. 
Niirar image printing for labels on glass 
Automatic numbering function 
PC System requirement: 
PC 8.4 compatibte 

CB-ROM drive 

Viindows 95/98 of NT4.0_ 

Approx 2OMb free hard disk space 
Manilor VGA oar higher graphics card 
Spacifications: 

Built f fonts Helsinki, Brussais & Bermuda 

Bar Code Fonts CODES5, CODE124, EANS; 
EANI3, EAN128, CODABAR, 
lai5, UPC-A & UPC-E. 


Price tanh G2¥AT 
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Security Tape for Brother 
Labelling Machines 


Sroifter 

% ideal for marking high value or sensitive 
equipment 

* Tape leaves checkered patter if removed 
from surface 

w Available in 18mm wide tape 

*& For use wiih the following labelling 
machines: 
PT305 (PN45), PT200 (14G92), PT220 {41G693), 
PTS50 (41G94), PT5S50 (P65), 
PT9200-PC (PN46) and PT9400 (PN47) 

fMaptin Code Brather Pant Number 

PN7s TZ-SE4 


Page gees svat 
lien Catziogue Price 
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Tapes for Brother Labelling 
Machines 


Brother 

These jaminaied tapes are specifically designed for 
use With the Brather PT305 (PN-+5), PT200 (MGo2), 
PT220 (2.593 ), PT3S0 (HH#G94 }, PTSSC (P.J&5). 
PT$200-PC (PN¢6)} enc PT 9405 (PNS7) faballing 
machines. 

Brother's unique laminated lahe!s are we2therproal, 
scratchproof and can endure tamperetures from - 
SG°C up fo 300°C, They will even withstand 

Sunil 
for many Indusidal applications. 

The foilswing sizes and colours are aveilabte: 


Maplin Brother Size Cafour 
Code Cade _ 
ait TZ7411 mm Bleck on Clear 
112 FZi2i omm Bleck on Cfear 
MLS t2431 i2gmm Black on Clear 
MI56 T7141 t8mm Biack on Clear 
LKOS T2151 24mm Black on Clear 
PUG T2161 ‘gémm Blac on Clear 
KOs VZ211 Gmim Black on Whitz 
hMKOS TZ221 Oonim Black on Vinite 
LiKOG T2233 j2mmn Black on Vrhite 
PI765 T2Z-2-41 t8mim Black on White 
PST? T2251 24mm Black on Y¥hile 
Pde0 T2251 38mm — Blac on White 
PN6i T2631 omm Black en Yellow 
Ph G2 T2623 tmm Black en Yellow 
‘KOS T7631 12mm Bizck on Yellow 
‘MXit TZ641 18mm Black on Yellaw 
PIT TZ651 24mm Sleck on Yellow 
PUS1 FZ861 =oomm Blacks on Yellow 
PNG&S T2222 Simm Red or Vhite 
taKO7 T2252 12m Red on hits 
PES T2242 18mm Fed en \hite 
Pigs T2252 22mm Res on Yrhite 
PIG? T2282 somm Red on White 
FPN66 $2223 omm Blut on \White 
LiKGg T2233 iZmm Blue on Vehite 
FN6?7 T2254 tamm Biye on Vrhite 
PN6B TZas3 22mm Blue an White 
PJ53 72263 gémm Blue on While 
PNS9 TZ123 omni Blue on Clear 
i915 T2133 t2mm Bive on Clear 
PN7O T2421 amm Biack on Red 
PN71 T2831 i2mm. Black on- Red 
P72 T2341 18mm: Black on Red 
PH73 T2721 3mm Black on Green 
PN74 12731 12mm Black on Green 
PN??7 T2Z-C31 12mm Filoresceni Biack 
/ enYeliow 
PN7& TZ-C531 24mm Fluorescent Black 
on Yalipy 
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Dimensions: 

























Centre Conductor Cutter 


fdeat 





* Trims coax center conductor to 4.8mm fength 
« Consistent, repeatable, results every time! 
Trims coax centre conductor to 4.6mm (3/i 5!n.} 
length for proper installation inte a dual crimp coax 
connector, 


Oda Type 
Code 


eG Gaited 


aw Types A end 8 available 

* Nickel plated outer shield 

* ULSIV-0 rated thermoplastic housing 
These solder type USB plugs featura gold plated 
contacts and strain reliel fold-over clamp. 








* Non-Tachargeabie 4.5V alkaline battery ior use in 
compulers and other electronic equipment. 
Supplied with a self adhesive vetcro pad and 2 2 
wire coanector. Suitable for use with 2 wide range 
of Apple iacintesh, Performa and Quadra 
computers, 

ail x. 26VY x 20D 
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Safety Twist to Release 
Emergency Stop Station 


Camden 





Fwa (P65 rated stop stations available with ar 


wilhout a visual status indicatar. The positive break 
oormally ciosed ceniact block is jolned directly to 
ih= operator. Conforms to ENS18, 1EC947, 
YOEOS860, UL and CSA appravals. Additionaliy ihe 


) Do you Do 01702 556001 (©) CASH TEL 01702 552941 


Eapixt comage charges (1,2 etc) ard price arformation Sod back of catalogue. T symbol in péce Dock exEcates while stack lasts. "Cais enarecd at £t per rin 








This range of general 





indicator varslon contarmms ta EtMa. 


Specitications: ' 
Contac} rating 64 220VAC 
Dimensions({mm) &Gx73x1G2 
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Temperature Controlled Iron 


\Wejfer 





* High power mains irons for heavy duty 
sofdering! 

* Well balanced and lightweight handle 

* Supplied with fong life tips 

A range of Jow-cosi, portable, general-purpose 

soldering irons with autamalic contro! of output and 

lemperature. These well-balanced Scidering [rons 

feature fiohhveight thermoplastic handles, fully 

earthed, and comes with a tong-life tip. Fitted with 

1.4m of PYC mains Jead (canforms to.BS8500).. 

Spare ups and elements ata available Separately, 
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3A 4PDT Relays with 
Idicators & Test Buttons 


Oniren 

#* Bulitin LED 
Status indicator, fest 
bution and name plate! 


purpose plug in faur cote 
ralays, which fealure 
contacts tatad at oA. 
Wilh its Gold flashed 
silver comécts il is 
sutante for switching 
anyihing from imé, ta 5A 
which opens up a hast of 
switching applications, 
SpecHications: 


Rated load 5A, 2OVBC 
5A, 250VAC 
in Load ima, 5VOC 
iiax Switched Voltage 250VAC, 125VAC 
Contact Resistance 250m0 


Flecirical fife 
Kiéchanica! life 
biax. Coil Voltage 
Nominat Coil Power OSV. 2VaA 
Oparale time Z0mS 

A sockets for these relays ara also available, 


200,000 ons {min} 
30,00.000 ops (min) 
110%. Hated Voltage 
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2? DIN Rail Mounting Timers 


Onion 

































+ Timing controls and status LED on front of unit 
w Wide selection of operating mades available 
* Compact! design ~ just 22.3mm wide! 

These vatsatile timers are available In tour and 
eight mode vanziions In both single and double 
pola cantact asrangements 

Operating modes 

¢ mode A: On delay, B2: Hecycling ON 
start, E; Interval, J: One shot. 

A: On daley, 8 Recycling OFF start, 
B2 Recycling ON siaz, C: Single 
ON/OFF delay, 0: Single OFF 
delay, E: Interval, G: Signal ON/OFF 
cetay, J: Ona shot delay. 
Specilications: 
Time range 


& mode 


0.125-1.25 to 12H7-120Hr 
Contact rating 5A, 250Va.c., 30Vd.c. 
Operaling temp. -10°C to +55°C 
Dimensions‘mm 79x 22.6 x iG) 
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Ratchet Telemaster 


ideal 





* Repestabie crimp action for consistent 
connections 

+ Suitable for both Ai-45 and Att modular 
piugs 

* Professional! ratchet features at econamy price 

FMuli-furnciion ratchal fool culs, strips and crimps for 

@asy on-the-job, cne-fool applicalion. Steci frame 

for long tenn durability, with comfort handlé grips 

and operaling latch. 
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BNC Crimpmaster Crimp Tooi 
ideal 





# Suitable for use with RG-58, RG-59/42 and 
BNC/TNC Coax connectors 

# Ratchet action provides repeatable and 
reliable terminations 

w+ All sfeel construction 

The Crimpmaster ratchet tools are desianed for 

electricians, Contractors and installers who wanta 

high quality raichat typeé too! which will. give 

Guetanteed repeatahility af good mechanical! end 

efectica! connections. 
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Super Sabre Lite 


Peli Products 


w Submersible to 2000 feet (400m) 
* Made in the USA 
* Tough ABS bedy 








‘Laser Spot’ Xenon Jamp module produces a tightly focused collimated while 
light beam. includes belt spring clip, stainless steel split ring and lanyard. 
Requires 3 alkaline C cells (not included). Length 19.1cm, diameter 4.8cm. 
Spare Bulbs available. 


Order 
Code 
TZ05F 
T2066 


Price each ine, VAT 
New Catalogue Price 


| wa af i | Type 22421 
ii ACE We SITE: Offer Price 
£25.99 


£6.89 


SabreLite 
Sabrelite Bulb 


£27.99 
£9.99 


a 
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SALES TELEPHONE 01702 554000 () SALES FAX 01702 554001 ({) INTERNET www www.maplin.co.uk 


Export carriag= charges (1,2 etc} and price information see back of cataiseue PT symbol in pice block Fxicates while stock lasts. *Cais charged 2t £1 per win, 








Purchase at one of our 49 stores nationwid 


AREA 1 

i Eirias 
2 Gaszw 
3 Baltes! 

AREA 2 

4 Creer 

5 L2mpox 


Narehesiy 


er 


5 Grecian 704518322550 FGISt 63223989 
7 Osfced esd TO263 2256282  FOI61 237 4977 
8 Presi TOt772 258484 FOLTI2258 488 
9 Stasneet T0571 4530450) FOLEL4A7S 0400 
AREA 3 NORTH EAST 
10 Bamsiey TOL2263-0108 FOi276 2:03A7 
LU. Beate TO2274 728ER = FNZ7A 7a Bet 
32 Devemster TOi302 520539 «= F01502 228783 
13 Grimsh; TOIN72Z356532 © FO1472 356093 
14 lecds Sumective TOUMS26000 FO113 2490710 
IS hirsstxoush «= TOIBA2 2420 «= FEole42 2325098 
36 Newcastle TOISiSE69555 FOISL agg 2255 
I? Srefes TOil4 2855553 FOL 285 088g 
AREA 4 WEST MIOLAKDS 
18 Enrsehan TGY2t 38. 84ii 8 FOist sae 8493 
19 DufeyiemG TOSS 46505% Ff O1384 455 145 
20 Stessoniren; TOi7e2742947 Foi7K2 789097 
AREA 5 EAST AUDLANDS & EAST ANGLIA 
2 Coventry TOMS ESOS. FONG SO 484 
22 levester TOG 2623288  FO145 2625389 
23 tron TO01582 444455 FO3562 485235 _ 
24 MacnMeyres © TOL 692720 FF. G1808 692725 
25 Netteimon «= - TOME 758726 FIG 752.437 
26 heeach TOI ESME4 = F.01803 £61823 
27 hetrehian TCHS 9510262 FOQ115 9410247 
28 tecrgfenSwesot T01199793022 FO115 9249578 
AREA 6 SOUTH WEST 
23 Basted TOU7 232014 FO1179232015 
3 Cacti TOLZ2236355¢ £01972 488235 
31 Cretetharn TOi242579035  FOi242576032 
AREA 7 SOUTH EAST 
32 Brighton TO%273520930 F01273820928 
33 Chsthsm TOIG3; 818588 FO1634618589 
34 Msxtetnns TO%622690 761 FOis22 890751 
33 Poca TOL70565341% FO1705854324 
36 Souhamrtens «= sTOITOS22583t FOI703329150 
37 ink Spers TODS 7576 «= FOL TOS BES 547 
WWestSicnSea TOi7Gz3920M F0t702341033 
AREAS LONDON 
39 Eteaes TOISLSSiTRES =F OFE1 G51 647 
40 Feest Ha 701832819352 =F 0283 201 407 
4. Hannesmth TOWBi7#a0S FOLb1 74.5347 
42 Uoxt TOMBI5990i00 FOISLSSaataD 
‘Martie Arch TOL7L TZIGAL = FOL72. 274.9254 
44 Reaing FOLi8S 56638 FO11S9592 555. 
435 Stoorh TOL753 552439 FOI7D3 684 203. 
46 incase TOMEI7S9575 FOL483 555695 
47 Streoal TOISL 5556254 FOUR1 5345959 
$8 Watted TO1929 246848 FOIGIR2G B53 
69 Vised Green TOMSL ESI S258 FOIRI RRL s1e5 


Maplin Etectronics PLC, 274-288 Landon Road, Hadleigh, Benfieet, Essex, SS7 2DE. 
Prices include VAT and are subject to change. All items subject to availability. E&OE. 
Prices valid from 12th February - ist March 1999. 


TO131 3135051 F0231313 4833 
TOi41 3532523 FO141 353 1898 
TGi232 683829 FO1232 683867 | 
NORTH WEST 

TOi2s4 3158+ = F 1D 3354855. 
T0152 2300366 01512300385 


SCOTLAKD AND NORTHERN IRELAND 
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IN CHESTER 


From Saturday 21st 'Noveniber 1998 





LEADING TO CHESTER: 
RAIL STATION 


Unit 14, The Boughton Centre, 
Boughton, Chester CH3 5AF 


Tel: 01244 315484 
Fax: 01244 315468 


Or call our 
operators Now Oi... 


01.702 554000 
IMAAPLIN 
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Maplin Catal 


Over 2,000 New Products 
iscount Vouchers worth up to £50 
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Order Code CAiSV 













including 
VicAfee Anti. 
Virus Software 


Bemon 30 Day Trial 
Datasheet Ubrary 
Technical 
Computer Guides 
Order Code CO03D 
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“ @ Price peduction an over 2.025 peodocts 
o. FREE dateshett CD Rom 
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The towal project cose is about 
£344,000 of which over half has 
aiready been raised from 
corporite donations. The House 
of Loris launch on October 
28th 1998 aims to develop the 
pnyect profite and find fariher 
pariners to raise che remainins 
capital figure. The ALEIC 
concept has been designed by 
Architect Pat Borer and Building 
Project Manager Cinch Hareis. 

CATs development office Paul 
Allen oudines their current 
aims. “The Rio Sununit. Agenda 
21, the Kyoto conférence and 
many outer evens around the 
work] have alerted governments 
and local communities 
evenwhere to the need for 
sustainible development. Now, 
the importance of showing the 
solutions:as well as che problems 
is fully recognised. We all know 
our society will need to make 
important decisions on which 
technologies we shall use in the 
future, We have 2 crucial role 
this, seeking them out, proving 
which ones work- by actualy 
living with them, then inspiring, 
iatorming and enabling people 
10 S@L 2 new pattem by making 
ihe changes which will help us 
al move towards a more 
sustainable furare.” 

The Centre ior Alternative 
Technology, amongst others, 
has alspirect hundreds and 
thousancs of people io live a 
morc environmental, sustainable 
lifestyle and has testect varied 
ecological builditig techniques. 
CAT opened to the public in 
1975, and rapidly assumed the 
role as 4 unique pioneering 
demonstration cenve illustrating 
practical solutions co many af 
the world’s environmental 
problenis. Now 20 years later, it 
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Is recormised as Europe's 
leading Eoo-centre anu has a 


highty qualified staff of around 


thirty environmesitalists anc 
aver 100,(4X) visitors a year, 
including respected academic 
and governmental institutions. 
Manv of the Centre’s emplovees 
line on the site andi depend to a 
large degrec on the technolusies 
displayed. The site hys irs awn 
independent: renewable edecericin: 
mail: from.a combination of 
wind, water and solar power, as 
well as its own water supply 
CAT treats its own sewage, 
returning auttents to the soil 
25 compost. Located in Miti 
Wales on use southem edge of 
the Snowdonia National Park 
CATs unique visitor centre 
alters practical ideas anc 
information on sustainable 
rechnolovies and lifestvies. 
Visitors to CAT are welcome! 
with a breath-taking ride on its 
wateepowered cliff railway 
(Figure 2), discover its wind 
pavilion and the UK's largest 
fuliy integrated phorovaltaic 
ruof (Figure 1) offering 
specracular examples of 
renewable technologies in use. 
The Centre also successfully 
reais ELS visitors’ ‘wastes’ with a 
novel seed bed sewage system. 
Operauing from Easter 10 ihe 


énd of October the. railway uses 


walter LO Carry over a thousand 
visitors 4 day up a 180 foor 
slope to the heart af CAT’s 
environmental complex. The 
complex contains an exciting 
educational range of interactive 
displays which are continually 
up dated t reflect the ways in 
which our society is adopting 
Ssustinable technologies and 
lifestyles. The wind pavilion, self 
buift house, achenmre plaveround, 


’ 


Teelier iri it: 


sibeue 


Seti i beadieies 


T4 PP EEE bbe 


SECC Ebtewiee 


w+iass aa “FPeceiteete ee 


CECGPPER CGT EP EMd i eres +PERGCd teres ‘ APU TOPE R deb ede 


@beshddbbeatewnane 
: 


ee eee yt 


and power displays are pupular 
with holiday makers, students 
and serious decision-makers in 
indusiry: The “Mole-hate’ offers 
visitors a Chance to ‘shrink the 
kids” and lets them explore the 
complex beaury of fife within 
the soil. CAT provides residential 
courses, 2 Free information 


service and a range of altemative 


technology books published by 
the. centre. The Centre for 


Altemative Technology is open 
Seven days a week from 10am 


to 7.00pm with a railway which 
Closes at 5.30pm. Discounts are 
available tur familiés, senior 
cuezen’s, students and 
Cliimanis, Visitors aniving by 
bicycle receive a 30% discount! 


For details of the 
Centre for Alternative 
Retr mrairecte & 
The Centre for Altemative 
Technology Mactrynileth, 


Powys, SY20 SAZ 

Tel 01654 702400 

‘Fax: 01654 702782 
e-mail‘aieic@calmtp.demon.co.uk 
Web nitpy/vwvav.cat org tk 


EEC Sensor 
Linking Network 


Anew live nauion EEC Newourk 
0 link research and 
developnient in 
instrumentation and sensors 
has been established, 
Technology Exchange Ltd of 
Bedfordshire, in co-operation 
with German engineering 
institutions, French nuclear 
power laboratories, Danish 
fechnology Transfer anc 
Eurosportello in Northern Italy 
have agreed to participate in a 
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OW Year project to assist small 
and medium sized enterprises 
nianufacturing instrumentation 
and sensors. There are no casts 
involved for the enterprises 
who are willing to participate by 
describing their technology 
needs, nor for the universities 
antl research organis:tions 
willing Lo state their research 
Ourpucin che instrumentation. 
transducers and sensors fields. 
Similarly, universities, research 
Organisations and individual 
researchers developing 
Nstrumentition and sensors 
who seek outlets for their 
research and devélopment are 
invited to send a description of 
their work to the Technology 
Exchange Ltd. The partners in 
all five European counuries will 
undertake similar surveys. with 
the objective of identifving 
opporrunities for linking 
together complementary groups. 


The Technology Exchange Ltd 
Wrest Park, Silsoe, ‘Bedford 


MK45 4HS Te} 01525 86023 
E-mail: tech-ex@dial_pipex:cam 





Forthcoming 
Electronics and 
Electronics related 
conferences 


Creating the Future 
The Institute af Physics 1999 
125th Anniversary Congress will 
be hele ae the University of 
Salford berween 12-15th April 
1999. ‘Fopics 0 be covered 
include: vacuum applications 
for indusory, research and 
development, technology 
seminan, and 2 iaik given on 
Thrust SSC with Squadron 
Leader Andy Green! Contact: 
The Institute of Physics, 76, 
Pordand Place, Londan Win 
3DH. Te! 617) 470 4800. 

The 718 iiternational 
Conference on hnage Processivg 


and its applications will be held 


berween 12-15 July 1999 in 
Manchester, UK. Cantact: A 


? Robinson, Insticution of 


SFUASERERGRAREC Oh EEE Prater pee 
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Fiecirical Engineers, Savoy 
Place, Lontian WCR OBL 
[INTERRAMA the largest 
recognised world measurement, 
contro} and automation 
exhibition and ISA the 
Intemational society for 
measurement 2nd conrrot will 
joinily organise the 
INTERKAMA-ISA TECH 
Conference berveen 18-20th 
October 1999 in Busselearf, 
Germany. The conference will 
emphasise practical solutions to 
manulactucinge and automation 
problems, and the transfer of 
leas and technology. For 
further information contact: 
ISA, 67, Alexancler Drive, 
Rescarch Thangle Park, NC 
27709: USS, 
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Entrance Hall. 


t nizy have exken 3 long, tong time in 
arriving, but the nev British: Libran’ at St 
Pancras. London, is well worth the wait. 
The British Library is the national tibrary of 
the United Kingdom and one of the word's 
greatest libraries. Certainly, the relaced facts 
aid figures are impressive by anv stand-aris, 
There are more than half million reading 
rom Vislis each vear: Over 4 million 
documents are supplied to remote users 
each veac: Some 3 million separaic items wre 
Added io the collection each vear (on eavh 
working day some 8000 items are added to 
the collection): The Library which at present 
operntes Over several sites in London and 
Yorkshire, has over 2400 staff bur by 1999 
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most of the Library activities will be based ar 
St Panos. 

The Library's colleciian has developed 
over 230 vears and exceecis 150,000,000 
separac items. It includes: books, jaurnals, 
NLIGUSCHIPIS, Maps. stamps, music, patents, 
Hhewspapers and sound recordings inall 
written and spoken linguages. But whai 
makes the Library of special interest to 
Flectronies readers is the commitment 10 
using whenever possible new technologies. 
Cenainty there is plenry of scope for the 
introduction of hi-tech. Reading Rooms 
apart, there are three exhibition galleries, 
conference facilities. restaurant and coBee 
shop plus the British Library bookshop. 


. 
4 
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The Building —- 
A Brief History 


When it comeés to statistics, there are 2 whale 
church thar the British Library aurhorities 
would prefer to shelve. The buifding which 
tok 20 vears of plannite, opened several 
years late at 2 cost of £511.000,000 against an 
origina Dudget (in the 1970s) af 
£116,000.000. It alse had The Prince of Wiles 
commenting that ‘it is a costly evesore —an 
assembly ball for an 2cademvy of secret 
police.” Perhaps 2 more. favourable comment 
would be dat it is a most impressive building 
ol angies within 2 graceful City space 
aicugside the grandeur of St Pancras station. 
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Cosuy eyesore or not, the building is 
cenainiy impressive. There are eleven 
reading areas proving seats for 1206 readers 
with 23 linear kHomeres of open access 
shetving. Ac the hearst of the building is the 
King’s Library, the 65,000 volume collection 
of George TEE given io the nation by George 
IV This is housed in 2 six storey, 17 mee 
glass-walled tower fully accessible to stalf 
and visible to all visitors. The four basement 
levels descend nearly 23 metres and contain 
300 linear km of various types. of shelving. 
Carefully controlled environmental} 
conditions in the basements, promise 2 
fourfold increase in life expectancy for the 
volumes stored there. . 

Reading Rooms are atthe cenre of ail the 
British Library's activities. In its Gme, these 
have hosted such literary juminaries 35 
Wilde, Carivie, Ruskin, Orwell and perhaps 
the most famous ‘reader’ Kari Marx. Reading 
Rooms can be used by those holding 2 
reader's pass. but there is much more 1o do 
and see in the bullding. For the electronic 
enthusiast, there is much in the way of 
butions 20 press and screens to touch, Not 
to mention priceless books and documents 
10 marvel over. 

There are three main galleries (open to 
everyone, free of charpe seven days 2 week) 
where hundreds of items ftom the word's 
greatest collection of hooks and 
manuscripts are on display, some for the 
first ume, The cafleries are just off the 
mapnificent lobby and reveal how the latest 
advances in museum desien and technology 
have been employed to provide what can 
best be described as interactive space. 

Without doubt the galléry to sée -— and be 
seen in — is the John Rirblir Gallery: flere 
the Libran’s world famous treasures: Magna 
Caria (1215), Linclisfarne Gospels, the 
Beatles Manuscripts, Shakespeare's First 
Folio of 1623, The Gutenberg Bible (c 1-155) 
— the first western book printed using 
movable ppe, and many, many more 
historic (neasures. 


Turning The PC Pages 


Without doubt, the highlight af the Ritblat 
Galiery is “Turning the Pages’. Develaped hy 
the Library and recent winner of the British 
Interactive Multimedia Award for the besr 
display of the vear. the system uses 
animation and high qualic’ digitisation to 
simulate the actual tuming of pages. Images 
included are from The Sforza Hours, the 
Lindisiame Gospels, the Diamond Sutn:— 
the world's earliest dated printed book and 
a Leonardo da Vinci notebook. Certainly; 
Turning the Pages technology is a project 
which revolutionises the way in which 
people can look at fragile and static items 
without any risk of damage. 

Turning the Pages uses computer 
animation, high quality digitised! images and 
touch sercen technology to simulate the 
action of pumiung the pages ofa book. it 
meet the challenge of displaying hooks antl 
manuscripts and explaining the significance 
or beaury of each waen only a single 
opening can be displeved. The system 
develops the very simple concept of 
allowing Lhe visitor 1} tum a surrogate but 
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Overhead view of British 
Library situated next to 
St Pancras Station. 
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facsimile page. Digital rechnology combined 
with animation anc televisual techniques 
provide the perfect meciium since neither 
the original nor the facsimile is damaged or 
degraded by the process. Each of the six 
screens js driven by an Apple Meciniosh 
specially adapredt 9600 computer. The 
pioneenng system allows the user to touch 
the Mitsubishi screen, ¢lrg a hand across it 
and the paves lovers or turns. Quality is 
excelfent, certainly hetter than examining 
the orginal page under a-giass frame. The 
system is accompanied by an audi 
commentary, musical and zoom effecis. The 
system has even resolved the mystery of Da 
Vinci's famous mirrorwritine. Other 


galleries and museums are apparently Jining- 


un Lo develop similar systems. 

Meanwhile, the Pearson Gallery of Living 
Words reflects the amazing range and 
diversity af the Library's callection through 
five themes, each broupht alive by 2 
stimulating mix Of books, manuscripts, 
maps, interactives and other media. Here, 
vou Gan enjoy the Story of Writing, looking 
at the technology used and directions taken, 
particulany in Wester culture. Then within 
the Pearson Gallery of Living Words, there is 
a Chiklren’s Books section with origiztal 


* 





maleriat on such well enjoved stories as 
Winnie the Pooh and Peter Rabbit plus the 
popular creation Bale. The Scianrlic Record 
section ts illustrated by first editions of the 
works of Charles Darwin andl Sir Istac Newton. 

Next canes the Workshop of Warts, Sound 
and Images. This is a dynamic, hands-on 
gallery which traces the story of book 
production from she eadiest writen documents 
through medical manuscripts and printing to 
modem industial processing and the present 
digit revolution. In reality tt is @ hands-an 
display in the art of book creation fran an 
18th century print shop to the fatesi in 
desk-top pubkshing. Here you can handle 
compositor tools and materials assisted with a 
mass mange of video displays. The Digital Age 
seciion shows, by means af an ISDN fink, how 
new technology can combine printing anc 
publishing using cligital clura. 


The Digital Library 

The term ‘digital fibrar” savs a special digital 
répon by the Bash library. Essentially, distal 
is secn as being integral with the zrowth and 
progress of the imac. The. dieital collection 
may be created and prxluced in a variety of 
different places, but will be accessible as if it 
were a single entity. in puricelar, the library 








is producing 4 variety of electronic 
publications in a number of mediz. 
parcial published over nerworks and on 
CD-ROM, which will exploit the potemial of 
imaging and ber technologies to beuwer 
access items:in the collection. 

Already integral to the Library's work is its 
World Wile Web site. which has been 
expanded from an exnciimencal ontine 
InfurnmauoSN server to 2 comprehensive 
guide co collection and services. The system 
dllows web users to search rhe Library's 
online catalogues free of charge and how to 
order from the Document Supply Centre. 
Conuiining well over a thousand Web pages, 
it currently attracts three million 


Lransactions a year. Extensive bypernest links. 


{ CONNELL ihe system ta related Intemet sites 
around the world. (Main public Wel site 
htty://portico bLukjand hitp-/Awww:. bLuk}. 
Three. separate bur linked automated 
system are at the heart of the reader service. 
The Ontine Public Access Catalogue (OPAC) 
holds over 12,000,000 records: The 
Automated Book Request System verifies 
availability, prints the request in the storage 
dred, imacks an] commiunicares its progress: 
The Mechanical Bookhandling System 
nautes the cantainer to the correct collection 
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point. The Library expects that when all 
systems are fully operational, the majority of 
material helit on site will be detiverect to 
retders within 30 to 45 minutes. 

The power behind the Library's data 
telecommunications is an ATM nenvork 
supplied by Siemei Nerwork Systems Ltd. 
The newwork’s role is to support newanc 
existing services and to deliver access to 
neople offsize and remotely in 2s litte as 
two seconds. The network is the highway 
over which the Library services are carried. 
Perhaps the most innovative service, is that 
of the delivery of digital images into reading 
fooms around the. building, and ultimately 
to anyone's PC wherever they are in the 
world. In-house, this means 800 PC- using 
staff and another 400 to 500 terminals for 
the public. The network is based around 
Cisco's Catalyst and Liphtstrcam switches, 
-ATM with Etherne: switching to the 
desktop. giving the library full scale 
multimedia performance. A tully resilient 
backbone was included to ensure maximum 


:" ‘availability at aii times. The nerwark also 
: connects to the Imeme viz the Super Janet 
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Sorry. No Mobiles - 
Use The Payphones 


No Mobite phones may be the rufe for the 
British Library, but users 2nd visicors will be 
able to keep ist touch thanks to a bawery of 
some 40 Interphone payphone kiosks 
located around the building. The payphones 
have been designed to blend in with the 
stylish interior of the new library. Stephen 
Moran, IF Services Manager ac ihe Library, 
States thai we-chose [PM Communications 
[0 supply their payphones for several 
reasons. Principally they provicied us with a 
very satisfactory revenue stream for che 
period of the caniract. They alse offer a 
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managed service which means chat they 
uke full responsibilin: for running the 
payphones — collecting the money, cleanin 
and repairing should any problems accur. 
Agother advantage for users is thar 
interphone payphones take Sp pieces, 
allowing users to make cheaper calls. Users 
also enjoy the ‘best coin return’ S\SLEM 
which renims the lareest denomination 
coin where a credit is due. 


Quote - Unquote 


The success or othensisé of any public 
exhibition can be best judges by visitors 
conmmnent. “More than. anvone could have 
expected ‘or © hoped for"; “A very onusual 
exhibition — amazing to have so many 
weasures togeinerc’: “Et have never been so 
awed by any other exhibition”: “4 joy ia be 
=| ie “worthy of the greatest natianal library in 
the work”. 

So whai next? The overall aim says Brian 
Lang, chief executive is 10 creare an 
electronic clacument store — one that can 
keep pace with digits! change and 
develapments. For many of us; ihe 
challenge will be to keep pace with 
documenting the changes at the British 
library. Yes; perhaps books will become 
absalescent in the future, bur the advent of 
the muemochip and multimedia technologies, 
will keep books in one form or another 
around for the foresceable furure. 


Tam loitaurliten) 


British’ Library. S6:Euston Rd..London NWL 
v2): a 0171: 412 7000 


Opening time for the galleries, restaurant, 


cate, ‘coffee shop Felgted bookshop 
Monday, Wednesday = Friday: ‘0930 - 
1800 Tuesday: 0930-2006 Saturday: 
0930-1700, Sundayvs- ‘1700 1700) 
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THE CONTEST - READ ALL ABOUT The 


We bave no less thai SIX. BRITISH LIBRARY 
SOUVENIR GUIDES to be won. 


These lavishly illustrated guides which cost £14.95 each at-thée British 
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Library Bookshop can be won by the first six all correct cantest entries ,.... 


i. When was the first UX public fIbrary 
established? 


1880 
1950 
1960 


2. Spot the edd one out: 
AS 

| Poolscap 

"| Tadpole 





Bie ® 


3. What Is the ‘English Patient'? 

a long-term hospttal inmate 

‘a bast selting book 

the first person In the bus queue 


— 
x 


4. Which book wins most plaudits 
world-wide? 


The Lord of the Rings 
Just William 
The Tafes of Petar Rabbit 


Send your entries to : The Editor, Elecronics & Beyond, PO Box 777, Rayleigh, Essex, SS6 BLU. 
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Closing Date: 2nd April 1999. 
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®2®#eeoceeoseeeceseeeeeceeoseeaeeseogoeecseeseseee @Ovpv4aeaeoesesest 
Gavin Cheeseman looks at a slighily imore unusual remotely operated switch 
and suggests some applications. 





lectronically operated light operuerl switches sometimes | advantages and disadvantages 2 new, use of chis method af 
Fe os: of differeat npes ; Usexlie control street lamps,and =: depending onthe application.$In  : cuiggerifig is perhans Jess common 
are relatively common, ? PlR sensors uscd in ineruderalarm : this anicle we look atacireuitthat : than light and infrarect hut as will 
particulariy in contol, sensing ami: systems. There are many different > provides a switched output : be seen, the circuit has a wide 
secur anplicaions, Examples are | | Ways totiggeraswitch each with =: tiggered bv-sound. Akhough not) =? range of eppiications.. 


Figttre 2. Circuit Diagram af Sound Operated Switch. 
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Figure 3, Component Pinouts. 


Overview 


In order for the circuit to openite 
saisfactorily it is necessary 10 be 
able to discriminate: between 
different whes of sound. There 
are several different wins 10 
achieve this. For example, it can 
be arranged for the switch wo 
openite when a tone of specific 
frequency is present or when the 
sound exceeds a predetermined 
level. Some devices even use 
software. £0 look at specific wave 
shapes; for example the 
waveform produced by breaking 
glass may be used io tigger an 
intruder afarm. 

‘The circuit described here is 
relatively simple in operation 
ind is mended to provide a 
Starling point for those who 
may wish to take the idea 
further. The basic unit is 
designed to be wiggered! when 
sounds within a specific 
frequency range are detected. 
The circuit makes use of 2 
Phase Locked Loop (PLL) ione 
dlecoder, ihe popuber LM567 IC. 
This cievive provides an output 
that switches £0 2 logic low 
condition when signals within a 
predeterminet range of 
frequencies are present ar the 
IC input. Figure 1 shows the 
block diagram of the Sound 
Operated Switch. 

ir is also possible to-modify 
the circuit so chat it is wiggerec! 
by changes in Saund level. More 
Of this later. — 


Circuit Description 
Figure 2 shows the circuit 
dizeram for the Sounci 
Opermted Switch, The power 
supply is connected between 
terminals PE (-+-¥V) and P2 (0). 
Capacitor C1 functions as bulk 
de-coupling for the power 
supply rails with C4, C6 and C10 
providing high [requency 
filtering close 10 dhe individual 
ICs. Jnpui signals are applied 
between cerminals P3 (ip) and 
P{ (OV). Resistor R4 is included 
10 power an elucirer 
microphone. Operational 
amplifier [Cl rogerher with, 
associated components 
provides amplification of the 
incoming audio signal. The 
signal is coupled to the nor- 
inverting input of the op-amn 
vis C2 with RI - R3 provicling a 
half supply reference vokage- 


PENN eDanaa 


CURES baat Labeda res eerr ecg tre eeen i eees 


SOQtPEPERRlererece 


44tPRtttorree 


PUPUERE bende oe Eb Eda eee 


S4ietideieans 


wotits 


EERE Obes 


4647 


Figure 4. LED Polarity. 
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The gai: oF the amplifier stage 
is determined hy R5 and RG. C3 
roils off the gain ar iow 
frequencies. Treo diodes, DI 
and D2 have been included to 
limit the amplitude of the 
wnplifier output at high signal 
levels. At lower Jevels the effect 
af the dicxtes on the circuiz 
should be negtigible. The 
GuIpul signal from the ampliiier 
is coupled via'‘C5 and RF to we 
Phase Locked Loop stage 
comprising IC2 and associated 
components. The clack 


_ frequency of 1C2 is determined 


by RS. YRI and C7 - variable 
resistor VR2 allows the 
operdling frequency 10 be 
adjustect over a limited range. 
The ourput from the Phase 
Locked Loop is in the form of a 
switched aurput on IC2 pin 8. 
which is normally in a logic 
high state. However, when the 
input signal falls within the 
capture range of the device the 
OUpPUL switches to a low state. 
This output can be usec! 
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Figure 5. Wiring Diagram. 





directly but the logic low 
condition only persists as long 
as # valid input signal is present. 
In many applications a longer 
Curation Ourput is required. 
With this in mind a simple timer 
stage bused around the TS555 
IC has been added. The timer is 


:. triggered hy negative going 


pulses at the input In response, 
the ourpur at 1C3 pin 5 switches 
high for a period determined by 
RE, VR2 and C12. Once again 
the timer IC is capable of 
driving a low current load 
directly, However, to allow 
switching Gf relays etc. 2 
Stparaie Lransistor Output stage 
has heen added in the form of 
TRL A BFY50 has been chosen 
for this zpptication burt there is 
no reason why other NPN- 
transistors cannot be usec as 
long as the bias parameters are 
met and maximum ratings for 
the device are not &xceeded. An 
LED {LB 1) gives an optical 
indicadon, ifunsinating when 
the output is active. D3 heips co 


Seep ens Geesiorese 


tesnes Senda ence bE dwmd an 


PEREGO bb aed dees 


Add eee tdewee eta bia lebaeeerenes ceede 


PETER EP Cet Leber thei ieteren 


C+beedehusse 


ter PRES 


tleee 


Sttbeears 


Sethe PeLEhECeLebadise 





prevent damage to the transistor 
when driving inductive loads 


Such as relay coils. The avtput 


of the circuit is made available 
on terminal P9. PS and P10 are 
an- additional set of power 
supply terminals 16 Ecilitate 
easy connection of loads, 


Building the circuit 
The circuit may be built using 
almosi any type of construction. 
Matrix board is fine. Start by 
fiuing the lower profile 
components such as resistors 
and diaies moving up to the 
larger components such as 
capacitors. As abvays, take cure 
when fitting the polarised 
campanents as incorrectly 
connecied components can be 
hazardous. IC arch transistor 
pinouts are shown in Fipure 3. 
Tre polarity of the electrolytic 
Capacitors is usually indicated 
by markings on the capacitor 
boty and the length of the 
leads. The negative lead is 
normally marked wid 2 minus 
(-) svinbol on the component 
body and is also the shortest of 
the two leads. The polarity of 
the diodes is marked by a band 
at one end of che component 
designating the eakexle. The 
LEDs also have leads of different 
length, che cazhade is usually 
the shortest lead and is also 
often marked by a flat edge an 
the sitte of the component body 
(see Figure -f). It is recommended 
Usat IC sockers are used.as this 
helps to prevent che ICs frorn 
being damaged by soldering and 
siniplifies component 
replacement Do not fit thieICs 
until ali other components are 
saldered in place. 

Ty (0 layout the circuit in 
approamately che samé onier 
26 shown on the circuit diagram. 
Fit decoupling capacitors C4, 
Cé and C10 close to ICI, IC? 
and JC3 respectively. Sdmetimes 
prabiems can be encountered. 
due to clack breakthrough fram 
the 1C2 inta che input ef C1. 
‘This can resultin noise and 
inszabilin. The problem can be 
reduced considerably by keeping 
interconnections benveen 
conipanents a5 shart zs 
possible, It is also beneficial to 
furt 2 separate set of supply rails 
fo each IC joining only ai the 
power supply input terminals, 
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If yor inten! to use the circuit 
with an electret micruphone 
this may be connected between 

P3 (i/p) and P4 (OV), Ensure that 
the microphone used is suitable 
fer operation at 5V wiuh atk 
series resistor. Where other 
types of input are being used R4 
should be omitted from the 
circuit otherwise damage to the 
inpur device may result. 

When you have completed 
consorucion, double check your 
work to ensure iat everything 
is correctly connected, Check 
the quality of che solder joints 
and double check component 
polarities, 
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Testing the circuit 


Figure 5 shows the wiring 
diseram for the Sound Operated 
Switch. The circuit cart be tested 
using a signal generator or the 
ourput from a microphone. 
Figure 6 shows how to connect 
an elecireit microphone. A 
suitable regulated 5V power 
supply will be required for die 
circuit. The circuit will acruatl: 
operate up ro 9V burt chis is 
close to the absolute maximum 
racing for IC2 and so is not 
recanimended. If anty a 9Y or 
12V suppir is available, it is 
suggested that a 5V regulator is 
used to reduce the voltage as 
shown in Figure 7. 

Connect the power supply to 
the circuit; #¥ is connected 10 
PI and OF is connected to P2. if 
you have a multimeter it is a 
vooxl idea to connect this in 
series with the +¥ rail serio 
monitor current. After a very 
short switch on pulse during — 
which the capacitors are charging 
the current consumption should 
not excced a few mA. If the 
circuit appears to be drawing 
excess Current switch off and 
recheck component connections. 

If an- oscilloscope is available 
it should be possible to monitor 
the clock wavelorm at IC2 pin 
5. The circuit autput may 
trigger once immediately after 
switch-on. This is normal. 
Conhect a microphone or audio 
irequency signal generaior 
between terminals P3 (i/p) and 
P4. A signal levei of a few mV is 
generally adequate. Avoid 
overloading the input by using 
excessive signal levels. Set VRi 
to central position. If you are 
usipe 2 signal generator sweep 
across a frequency ranze 
hetween approximately IkHz 
and 3kHz. When the frequency 
of the signal generator 
approaches that of the PLL 
clock (C2), the circuit should 
be uigeered Muminating LD1. 
Disconnect the input signal anc 
allow the circuit.co time out 
Exacily how long this takes wll 
depend on thé seuing of VR2 
and on component tolerances 
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Figure 6. 
Connecting 
an electref 
microphone 
to the Sound 
Operated 
Switch, 
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Figure 8, Connacting a relay. 


in ihe Limer stage. 

Ifyou do not have secess to a 
signal. generator and you have 
fixxedi a microphone to the 
input of the circuit, it should be 
possible to trigger the unit by 
whistling loudly: it is necessary 
io whistle at a frequency within 
the capoure range of the PLL to 
irigger the circuit but this is not. 
always easy to Buess first tine. 
One approach is t0 start whistling 
at alow pitch rapidly increasing 
to a high pitch. When the pitch 
of the whisiie falis wizhin che 
capture range of che PLL the 
circuit in triggered. After some 
practice it is relatively casv to 
tiigeer the circuir in this way. 

If everything appears to be 
working correctly, adjust VR1 
and VR2 to check the operating 
range. For simplicity, a suitable 
frequency counter with a high 
impedance input (> 1MQ)} can 
be connected to IC2 pin 5 if 
available alchiough this is by no 
means essential. 


Using the Sound 
Operated Switch 


As mentioned, the Sound 
Operated Switch is really intended 
a5 a general purpase building 
block. As a result it has not been 
optimised for specific applications. 
Some experimentation may be 
required to ohrain the hest 
performance from the circuit. 


Switching a Relay 


| A suitable relay may be 


connected io che output of the 
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Relay must be capable 
of SV operation. 

Relay cad msisiance 
>200 otis. 
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Sound Operated Switch herween 
terminals P8 (-+¥) anc P9 (a/p). 
This is illsstratec tn Figure S. As 
the circuit stands it is necessary 
iQ -use.2 relay that will operauze 
at SV (e.g. stock code TH12N). 
However, if R14. [D1 and D3 
are omitted from the circuit it 
should be possible to switch a 
12V relay operiting fom 2 
separate 12V suppiy line-as 
iflustrated in Figure 9. The relay 
may in zuro be used 10 switch 
power 10 highér.current.loads 
such as lighting. 

Under no circumstances 
should the unit be used to 
directly switch the mains supply 
or other voltages in excess of 
50V as this may be extremely 
hazardous. 


Niethods of 
triggering 
Simple methods of triggering the 
ciccuit have-already been 
discussed bur any device emitiinge 
a sound of the correct frecjuency 
can be usech As mentioned the 
operating frequency can be 
adjusted using variable resistor 
RVi. The frequency range can 
also be mexlifiect by changing the 
value of C7. Varying the value of 
C8 and C9 will alter the effective 
bandwidth of the PEL circuit In 
this way the e@rcuit can he 
mikxlified to respond io souncis 
over tt smaller or greater 
frequency canee. very low 
values are used the circuit will 
even respond tn a clap. 

The sensitivity of the circuit 
depends on several factors. 
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Beiter performance will usuatly 
be ebrained in a quiet Jocation 
where phe trigger frequency is 
predominant than in 2 noisy 
situation where loud sounds 
covenng 2 wide spéctrum of 
frequencies are present. 


Level Triggering 
Ifyou would prefer che circuit 
to he tigeered by sauned level as: 
Opposed to frequency, vou may 
wish 10 experiment with the 
arrangement shown in Figure 
10. The concept is very simple. 
The circuk shown efecively 
connects tO the Sound Operated 
suwiich unic in place of the 
Phase Locked Loop. The LM3i1 
a compara which canmpares 
the vollage set up by 4 potential 
divider with a voltage related to 
the incoming AF signal ievel, 
The voltage level an pin 3 of the 
device is compared with that on 
pin 2. VF pin 3 is aia higher level 
ihan pin 2 che output on pin 7 
switches to a low state. 1C2, C5, 
C7, C8, C9, R7, RS and VR 
should Be omitted from the 
Sound Operated! Switch circuit as 
they are not required for this 
configuration. 

When used in this configuration, 
the circuit may be triggered] by 
loud sounds such as clapping or 
Dy movement of abjects close to 
the microphone. 


Applications 


The unit lends itself to a wide 
range of applications, A sinmple 
use for the circuit is ta switch on 
2 High: by whisding, The circuit 
could aiso be.sct up to respond 
To set frequency sounds from 
other appliances. An exaniple 
would be to switch on a light or 
sound # foucl buzzer if the 
telephone rings. This mar be 
useful if you are working in an 
area some discince from the 
telephone and nosmally cannot 
hear fi ringgig. 

The circuit could also be used 
to detect loud saunds such as 
breaking glass and if necessary 
i Digger a siren or alarm 


system. However, it should be 


pointed out that the circuit will 
respond to any sound within its 
capture range so would 
generally only be suitable in 
relatively quiet locations. fis 
also possihle that che unit 
would fail 10 detect a sound, so 
ust in secunty applications can 
require a considerable amount 
of thought 

in addition to the main 
Output at kerminal PO chere are 
also outputs at P5, PA anct P7. 
These are fundamentally 
intended io be used as test 
poinss in the circuit but may 


: also be useful for interfacing 10 


ouber equipment. Terminal P5 is 
connected directiy to the ouput 


Module Power 
Supply VDC) 


Figure 9, Driving a 12V relay. 


of IC]. There is no DC hlocking 
capacitor so there is 3 DC offset 
of approximately ¥: of the 
supply voltage ar this point. 
Terminal Pé is coanecied to 
the output of the Phase Locked 
loop (C2). This output normally 
sits in a logic high condition but 
switches 1a logic low when the 
PLL locks to an incaming signal. 
As PO is before die timer it can 
be a useful point fram which to 
derive trigger pulses for other 
equipment. When set up coneah; 
[C2 is capable of respondine 
rapidly to input signals withiiz its 
Capture range. For example, 
with minor niodification the 
circuit could be used to 
demodulate low speed dara. 
Radic: amateurs ar short wave 
listeners, who gre interested in 
receiving Morse code nxty be 
interested in using the output 
from Pé6 to drive a small piezo 


buzzer. Hthe audi Gurput from - 


a radio receiver tuned to a 
Morse transmission js applied 
to the Sound Operated Switch, 
The aurpuy at P6 will closely 
track ihe received Morse coxie. 
This provices a novel method 
of filtering. out interfering 
signals as the circuit will onty 
respond io frequencies within 
is. capture range. By increasing 
the values of C8 and C9, it is 
possible to achieve a very 
narrow bhundwidd: The unit can 
be driven by a microphone 
pasinoned close to the receiver 
loudspeaker bur it is probably 
preferable to use a-heatlphone 


RS 
28 — 
6, 14, 43 
5, 7, 10, 12 
12 20k. 


ShEti¢ets 


To 12V DG Supply 


Sound 
Operated 
Swatch cinmutkt 


board 


R14, LD1, 03. 


Relay must be capable 
of 12V operation, 

Relay coll resistance 
>400 chimis. 

Module 5V and relay 
12V supply should 
share common OV 


or record output where this ts 
available. Before connecting the 
unit, please check that the 
recelver Qutpue is capable of 
driving the Sound Operated 
Switch input. Also do nat forget 
tf. omit R4 if you are driving the 
Circuit directly. It may also be 
possible to usc the unit as an 
interface between the receiver 
and 2 tlecoder. 

The input of the Saund 
Operated Switch is very 
sensitive as iris designed to 
accent signal Jevels af a few mV 


: drom microphones ete. As 2 


result it is necessary to ensure 
thet che issput signal level does 
not overload IC1. The gain of 
the aniptifier stage can be 
reduced by decreasiney the value 
of RG (recommended 
minimum 1.2k). An external 


‘altenuator network coukl also 


be fitted if necessary, 

P? provides direct acvess to 
the timer output This output 
operates in opposite phase to 
ihe main outpui at PO, So when 


: the circuit has been triggered 


*1aticerr 


und the timer is active, P? is in a 
logic low state and P7 is logic 
high. The source current of this 
output Is only a few mA. 
Therefore, il is recommended 
that only hivh impedance loads 
(> 10k) are cannected to P7. 


Other Uses 


When configured for level 
triggering as described eartier, 
the circuit min be used to 


Hor Encl Preset 10k 
“Hor Enel Preset 1M 


CAPACITORS 
Ci 

C2, 4-6, 10 
cS 

Ci 


GenElect 220uF 26V 
Minidise O.4yF 16 ~ 
Genkect 10yF 63¥ 
Pély Layer 100nF 
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automatically start.a recording 
device such us a cassette or 
divital recorder. Similarly the 
unit could be used to switch 
an a door phone or video 
camera when a visitar speaks 
into the microphone. If x 
COnuAUOUS Output is required 
the output from P? can be 
used to drive 2 simple datcis. 
This can be arranged so that 


: the gutput remains active until 
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.Pi-10 


the latch is reser. 


Environmental 
Considerations 


The sound operated switch is 
mended far use in a normal 
indoor environment, Because af 
component tolerances and 


c8 
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Cit 
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SEMICONDUCTORS © 
[ TLO7iCN 
LM567CN 
TSS550N: 
1N4148 
LED Red 
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MISCELLANEOUS | 
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Pin 2445 
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Genflect 2.2uF 63V 
GenFlect IyF 63V- 
Disc O.01pF 50V 
Genblect 100jiF 16V 
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temipeniture coefficicnes, 
VaFEIiOns i temperature will 
tend to result in changes.in the 
operating frequency of the 
Phase Locked Loop. The 
duration of the timcourt will also 
var: Whether this becomes 2 
problem very much depends on 
the application. For mast non- 
critkeal applications, for example. 
when the unit is triggcered by 
whistling, frequency vaciatian is 
nota problem, There will 
normaliy be much more 
frequency variation in your 
whistle than from the PLI. clock 
oscillator. However, if the 
device is being use| co detect 
an electronically generated 


Fifure 10, 
Experimental 
modification to 
allow sound 
level triggering. 


ione, treqnrency cinft coukl 
mean that the PLL clock and the 
incoming tone end up on 
different frequencies. This 
could mean that the ciecuirwil 
fail to respond and in this case 
it is probahly well worth 
considering the use of hieher 
Iolermnce camponents. In 
particular use of 2 close 
tolerance capacitor in place of 
C7 may reduce ascilator drift, 


Finally... 


The Sound Operated Switch isa 
simple Grcuit with many varied 
applications..As long as its 
limitations are kept in mind, it 
qin provide a very useful 
building black which can be 
modified! to suit. individual needs. 


bb B 


fB F2' CA) fe Jud fab 


April 1989 ELECTRONICS AND BEYOND @- CD 





Diary Dates 


F.tiy passible effert has been made 

19 ensue tnst injonnstion presented 
here & cayrect pier to publication, 

To avoid ifisappointment due to Ete 
Changes of amendments, please comtect 
Aenl oranisations to confinm ceatails. 


March 1999 


10 to 11 March Sftacid Accounting 


and hrance, intarachve Informason 
Senvces. Gravi Had, Oho, Lewin, 
Té: (0181) S41 5020. 
ratte ck Nara eee tts » 
=, fe Fectyenogy, let i 
973 3078 
19 Alarch \\ongs..s 1999 Show, Oya, 
Loren. Jet: (01255) 381455. 
24 tp Sah Chee REC Bs vot toy the 
Ser, y Tete ian 

te Beas (Ri! 541 5640. 
31 Niar to 1 April eS tree a — 

TOA ION aay tL 
vez: (OL 7 ts 240 ‘1871. 


April 1999 

i April. Internet Sarsnar, Star, Lesotaradt, 
Gate: Ta i; (01385) RA1839. 

3 to £8 Apal Garwmursh bterction# Seerce 
Festr.a!, Ftbeagh, tt (0331) 220 6720). 
13 to 15 April NEPOON Bectoees, NEC, 
Gamnngan tt (018%) 910 79160. 


20 to 21 April intranet EXPO 1999, Eas 
Coast. London, fet: (0381) 742 2828, 


May 1999 
6 iilay. internet Sarinar, Star, Furreggzham, 
Tak @ 1385} BR4427. 


17 to 19 May Cabt & Satehto 
deecacest 1999. Ears Cost, Lontan 
Te (0183) 920 743. 


25 16 27 hilay vere Viet Lt I), 
Fars Court London, Jes: 017 4 $76 0205, 


25 to 28 Alay Ninn Feemators Concrece 

on Lietoina and Tatts for Enere/ Suppiy 
tremiabone, IEE. Conferences 

Simrgham. Tet (0172) 240 is7i 


26 to 27 May Embeddad System 
Osram, Loren Tet: (G17 1 83.1000, 


June 1999 


7 to 11 June. 16 Whemetone Teereic 


CHES, FF, Fopbugh intersatorsal 
Concence Centre, wee (OL 71) 24D 1B 72 
8 June. interme? Sarina, Ster, London. 
“ek (01285) Bat. 

8 to 10 June. Errors 

NER Bevretant EF WIR O10 7 i 
22 to 23 June. People in Control an 
Intematarcs! Conference on Birran 
yaerfanes fn Coie ete, Codigats eu 
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“tek (G1733 225 Tae A. 


i= $5 4’me. Saesn reared Onigemne 
a i Apoacatans, 
harchest aii ety 240 


ct Aa to 4 Suh. seaecte Bexar. 
isaons Exton Com RB, Barmncham 
Te: (0283) 742 2852. 


Seka to 4 fay BSC Ramos s Viertt Uc, 
Ears Corat, Lorcion. Tet (017 1) 402 2555. 


July 1399 


‘So% 


6 July. niemet Senna, Star, 04d Treffned, 


Lianchester fet: (OS 285) 884522, 


26 to 28 July, Thad Intemstionad Confrence 
ondared Dad DA Cones Ectrigs 
and they Armieations, Unherivat 

Sect ce, Gaseow, EE: (0172) 220 5871 


August 1999 


10 Aus. intencit Sema, Sty, Etsrdurehy 


eh {0 ) B21422, 
23 to 27 Aug. Beaventh ntematona! 
Saep2sium on Vat ESTP, 


Lerckn gh TFs) 266 DiRT 


September 1999 


1to 3 September Nicth bkerstona 
Conference an Gectical Lliachanes ark 
Dives, Ganterery Ctwet Church Ociepe. 
Fx (0171) 220 4871. 
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Please Send details of events for 
Inclusion in ‘Diary Dates’ ta: News Editor, 
Electronics and Beyond, P.O, Bax 777, 
Rayleigh, Essex SS6 8LU or e-mail to 
swaddingtan@ctx.compulink.co.uk. 
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Apple Returns 


at Macworld 

The- buzz is back at Apple 
Computer, of that there can 
be na doubt. Even the most 
sceptical inckstry 
commentarors are admitting 
drat co-founder ancl current 
hoss Steve Jobs has rumed 
around the ailing. computer 
manufacturer. 

In his keynote speech ac 
Macvodd US ai the 
beginning of Januar: Jobs 
said it had been an incredible 
year for Apple. “The Power 
Macmiosh G3 has been an 
unusually successful new product. Apple has sold 
1.6 miflion G4s - we're set to annaunce our fifth 
consenutive profitable quarter, and we're going io 
kick off 1999 with a bans,” saicl Johs. 

Jobs said his strategy of focussing on core 
activities was paving off. Products such as the G3 
certainly testily to this claim, although there can't be 
too many Apple Newton users that woukl agree. 
The Newion was one of Apple's proxtucts that gor 
thrown out of the door when Jobs returned to 
Anple almost 18 months ago. 

But Jobs wes acamunte that the cut-throat 
Siraiesy was paving dividends. The new 
Power Mac. G3 bunched at MacWorld will 
mun at speeds of up to -i0OMHz, “Many 
months ago we bet an 2 new technology 
chat was faster than anything in the PC 
marketplace, and that we would be the. 
first to use. Thar bet paid off,” Jobs said. 

Besitles speeds of up to JON Miz, the 
new G3 has up to IML of backside cache | 
running at 200MH~z, Iohbs noted. Anel its | 




















the most expindable Power Mac that 
Apple has ever built: It holds up to 1GB of 
RAM, stores up 10 1O0GB of data, has four 
slois Gnchuiling three 64-bir PCI stois), bas 
2 1GB Ethernet build- to-order option. 
CD-ROM, DVD, Zip Drive, and USB 
and FireWire ports 10 boot. 


What: 
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“TireWire is not Just a poisi-to-point 


connection,” fobs said. “It's a bus. And it’s 4 really 
intetligent bus. Unlike SCS!, vou can have «. 
number of compuiers attached to your FireWire 
bus.” FireWire gives you 400 Mbps digital video, 
connections £0 multiple CPUs, plug-and-play. anc 
is hoi-pluggable- 














Apple is rolling Gut FireWire on the motherboand of €very new 
Power Mac 63, said lobs, adding, “There are four million digizal 
camcorders aut there, and they all have FireWire jacks. Take that 
FireWire jack and plug it into the back of your G3, and you get 
pristine digital vicleo with no added boards.” said Jobs. 

Other announcéments 2 Macworld included multi-colour 
versions of the mext generation iMac (see News Report) and a 
series of new games for the Apple platform. for further cletails, ° 
check: <waw.apple.com>. 


Millennium issues Reaches Fever Pitch 
Conirary to received wisdom, big, business in the LIK is lagging in its 
efforts to fix the the Millennium Bug problem according to Robin 

: ~=Guenier executive director of Taskfarce 2000, Speaking at the Regent 

: Conference entided IT Business Trends, in London on 29 January, 

> Guenier claimed that there is increasing evidence of this. 

In his speech Guenier said that most large businesses saiciin 1996 
ihat the job would be complete before the end of 1998. There were, he 
said. good reasons for this - sor least, the need to run theirnew = 
systems in tke real world chroughout 1999 so as to go into 2000 with 
complete confidence that they were fully robust. 

“| know of no lange business that achieved this. Indeed, most of 
those that are making good progress tell me that the job is 
considerably more difficult and is taking much longer than they 
expected. Where does that leave any businesses that are not making 
good progress?” said Guenier. 

To determine what was really happening. together with the lawyers 
Dibb Lupton Alsop, Taskforce 2000 and an independent research firm, 
Business Strategies, studied the progress being made by the top 1000 
companies fisted by Dunn and Bradstréet. 

The results were appalling, Ror example, 16% of respondents had 
nut completed their central IT inventory. And 69% had yet to compleze 
the initial remediation of their central FT systems - 3 job many-expens 
gerce shoukl have been done in §998 to meet the deadfine. 

“So, what's going on? Why would 2 Government body deliberately 
mistead us? If hundreds of bie businesses are lageing. that fact surely 
neéds nunimum publicity? 3D missepresent whatis happening is conirary 
1) common sense - to be straight with che public about the state of 
progress,” said Guenier. 

Guenier said chat there seem to be iwo possibilities, Either they 
don’t uncerstand the issues - in which case, chey urgently need bezter 
advice. Or they belicve that openness could lead to public panic. 

“The reality is that, ifwe were in the fast Quarter of 1999, fear of 
panic might be justified. Bui now the pnonry has to be io get people 
io recognise that not enough is being done - and to ger them t work 
on fixing the problem,” said Guenier. 
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We take a quick look at some interesting new products 



















You cdn now have-all the advantages 
of switched mode power: supply. 
technology in a handy mains plug top 
case. These high pawer. AC/DC 
adaptors are reallstically priced and 
are. avallahle fa a wide range of 
output voltages. Each can be used 

~ with a wide range of input voltages 
land Include a short circuit protection 
e system with automatic recovery.’ 
) ‘These poiver supplies are particularly 
Sulted to the Velleman universal battery 
chargers featured on page 58 of this sue. 


‘SPECIFICATIONS 

Output -voitage tolerance: 5%. 

input voltage: 90 - 265V-AC 
Operating temperature: O°C to 40°C 

Ripple/noise (V: pk-pk): 2%: (20M Hz bandwidth) 










Output 


Output Max. Output 
Voltage 


Current Valtage 
2A 6.5¥ 
aA BY 

15-17V 
17-49¥- 
2-22 
26-204 


Price 
‘ine. VAT 


1.6A 
3A 
4.18 
0.84 
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Note- These are, not availahic uniil Ist March 1999, 


-cap which has an integral flint 





that are featured in the new Maplin Catalogue 


Antex have introduced a new Bas soldering iron, the GasCat {order cone 


‘RDS1F, price £25.49 inc.’ VAT}, a Compact pocket sed butane gas (lighter 
‘tuel) Iron for all those applications where a mains powered one is unsuitable. - 


The strong nylon casing will held sufficient liquid butane for up to ane hours 
continuous use, and is‘equivalent to a 7OW mains {ron.‘The ison Is supplied 
with a imm soldering lip fitted 
aS standard and a protective 


fighter (good for 900 cycles 
per flint) and a pocket clip.:A 
range of spare tips are 
available separately. The: 
Maximum tarch temperature is 
41300°C and the maximum tip 
temperature is 450°C, 





For those méatler jobs i 
the latest self-Igniting 
soldering iron fram-Antex 
{order code UD16S, - 
price £34.99 inc, VAT) is - 
ideal, belng eqiivalent to 
a 120W malas iron. The- 
“iron features a piezo 
ignitor and a maximum torch temperature of 1300°C, and a maximum tip | 
temperature of 500°C. On fill of butane gas (lighter fuel} will Last up io one 
hour. A range of spare tips are avallable separately, 
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t may be hard to hélieve if 

you've only been using a PC 

fora few veaes but in the days 
of DOS and dat matrix prinzers 
you were lucky if you had halfa 
dozen fixed width fonts. Téxiay, 
of course, most people have 
access 10 dozens of fonts which 
can be scaled to virtually any 
Size 80, imomacresniivin 
viewpoint, the skv's ihe limit. 
But despite this profiferation of 
fonts, in fact because of this 
proliteration of fonts, using 
them isn’t always as quick and 
casy as we might hope. This 
month we'll sake a took at some 
of the potential stumbting 
blocks. and give some tins 
on how 0 avoid ihern.. 


Keep it Simple 
Unlike most things we 
cover in this cofumn, the 
first. point isn’t really 
concemed with how io da 
something. Instead it's 
concermed with what you 
should do. This is 2 hahby 
horse of mine, admitiedly, 
but i trust you'll excuse 

this minor detour. After all 
there’s no point in 

knowing how to handle 
fonts if che enct result 

looks apalling.-Anc this is- 
exactly how your documents 
will look if you're not 
disciplined in your use of fonts. 
Looking at some docunients | 
can only assume that the 
author had worked on the 
ndonciple ‘if ive got 200 fonts 
then Fm going to use them all’, 
But this is an area where less 
can offen give more. Rarely will 


you Reed to use nore than nwo 


or three fonts in 2 docunent 
and those bizarre fonts should 
be used very sparingly for 
speciat elects. 


Finding Fonts 
One of the biggest problems 1 
encaunier in using fonts is 
finding the one I have in mirxL 
Uinless you're using fonts on a 
very regular basis ics rare dar 
you'll remember names so, 
depending on the application. 
you might end up trying aur 
literally clazens of fonts. In some 
applications the Fant disloyue 
box doesn't show you a sample 
of the selected font. In this 
instance, therefore, the only 
way to find a font is to ape the 
text, select it, and then change 
it toone font after.another 
until you find the one you're 
looking for. Clearly this could 
take some. considerable time. 
However, the fact that niany 
applications, Word 97 for 
sample, do show a preview in 
their font distopue box means 
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Can't find the font you’re looking for? 


foo many fonts cluttering up your 
disk? This month Mike Bedford looks 
at font management. 





this fives an easy way to find a 
font. Simply open up such an 
application at the same time as 
the application you're using 
nnd bse its font dialogue box as 
a previewer, Word 97's font 
diafogue box is shown below, 
Another nrethod which is 
probably slightly more long 
winded burt gives vou 2 beuer 
font preview is to use rhe 
Wiridows 95 Fonts window 
which is described in the 
following section. 


Fonts Window 


From the Start burton seleci 
Sciings > Control Panel. Now 
doubie click on the Fonts icon 
and the Fonts window will be 
displayech ‘The window lists all 
the fonts insrlled on your 
system. As with the Windows 
Explorer, vou can choose 
VaROUS Ways to display 

this information. ‘Irv out 
‘large icons’, ‘list’ anc! 
‘detauls” by selecting the 
appropriate opiicn on the 
View menu and decide - 
which you prefer. You 

might alsa like ta 
expenment with the ‘list 
fonts hy similarin’ option. ff 
the use of which is 
reasonably self- 
explanatory: Going back to 
the question of finding a 
font, iry double clicking 
on any fone and you'll find 
that a sample window is 
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The quick brown fox jase over the lezy dog. 1s 
: The quick brown fox jumps ove® 


The quick brown fox ju: 


. Lhe quick brow. 


: disolaved as shown below. You 


are given the option of printing 
a font sampie fram this winctow. 
Depending on how many fons 
you have, you may like to create 
a celerence file containing print 
outs of each of your fonts. 


Font Management 


How many fonts do you have 
on your system 7 IF your system 
is anything Jike mine vou'll find 
that you've got hundreds of 
ionts. Bur how many do vou 
ctually use on a regular basis? 
How offen, for example. do 
you use the following font? 

My guess is chat the answer 
is “NOL very offen’ or, bearing in 
mind my opening comment, 
it's 4 font which only ought to 
be used on 2 very occasional 
basis unless, of course, your 
company logo happens to use 
ihis particular font. With mast 


_ hard disks now being 2 few 


Gigabytes in size, having fonts 
which you rarely use wouldn't 
stem 10 be 2 problem. Or is it 
Fron the paint of view af 
wasting disk space then, 
admittcdly: 4 couple of 
hundred fonts isn’t going to 
make a big difference. But 
remember the dificult if : 
finding a.ziven font? Cleariy the 
dess rubbish chere is on the 
system the casier it will be to 
Hind the font you need. And 
most of these fonts which are 
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ones you've deliberately put 
there, they'll he fonts which 
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application you installed. My 
sugeesnon, therefore; is to pet 
rid of the mbbish to make ii 
easier to find the foncs you 
actually use. | 

This is achieved using the 
Windows 95 Fons window 
which we've alreacly seen. 
Simply select the forit¢(s) you 
wunot to delete and préss the 
delete key. A dialogue box 
appears asking vou to canfmm 
your intention 16 delete the 
foni{s) anc, so long as you 
click on OK, the font is deleted. 

In theary, it you delet2 a font 
you can always restore it from 
the appropriate distrihution 
media. In practice this may he: 
tricky since you won't 
necessarily remember which 
application @ particular font 
wits distributed with. You may 
have an application tike 
CorelDraw which comes with 
hundreds af fonts, most of 
which aren't installed by 
default but which could be 
selectively installed from the 
CD-ROM as and when theyre 
required. And if you don't 
happen to have an apptication 
with a4 CD-ROM full of fonts, 
font libraries can he obmined ar 
2 Very reasonable price. 
Admittedly these disks may not 
have exacuy the same:foncs as 
ones which came with some 
obscure application but 2’ find 
it hued 10 believe that you'd 
really need a font which 
couldi’t be fGunc on one of 
these large fon: tibraries. 

So, how do you insiall a font? 
This ?s dane from the Wiadaws 
95 Fonts window. From the File 
menu, select Install New 
Font... Now select the 
appropnate folder, ciskere or 
CD-ROM anc you'll find chat 
the names of all che fonts ‘at 
that location siil be listed. 
Select the fons you requiré and 
click on dhe OK button. 

Vl conchiie by saving what i 


— Often say in these calumns. I've 


not told you everything there is 
to be known about font 
management but hopefully | 
have scé you on the paih ta 
further discovery. Play around 
with some of the other features 
of the Windows $5 Font _ 
window and, with a bit of tuck, 
you could become even more 
productive in your uwseand 
management of fonts. 
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In this first part, George PicRiworth looks 
at the Heliograpb. 


nior.to Hemzian waves and later 
infrareci light, visible light was the 
obvious medium for signaling systems. 
The famous Aldis lamp tsa good examole of 
a sysrem that used arificial ight bus as with 
any artificial light source there were 
limitations to power and therefore stenaling 
range. On the other hand, the sun provides a 
light source of almost infinite power: 

The heliograph employs a mirror to 
reflect a bean of sunlight to a distant 
stalion. Signaline is by chopping the 
reflected beam into short or Jong periods to 
represent the Morse code. However, as the 
eye cin only follow the reflected ray for a 
hundred nietres or so, a sighing 
arrangement device is vital to tell the sender 
that the beam is directed towards the 
distant station. Moreover, carrecifons have 
i be continually made to the vertical and 
horivontal zngle-of the mirror as the-sun 
traverses the sky See Photos a and db. 

In this study we Jook particulady at the 
heliograph’s sighting system which enabied 
suniight signaling to be raised from 
primitive flashing pre-arranged signals with 
shields or hand-held mirrors to a4 true 
wireless relegraphy system. 
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} Photo ib. Close-up 
showing unslivered circie 
* in centre of mirror. 





Range 


The mirrors used with the heliograph are of 
the highest quality and near optically perfect 
so the reflected beam is virtually parallel. 
Obviously there has to be a clear line of 
sight between the two stations, bur, as to be 


expected, the range increases with mirror 


size.. The following distances are examples 
of general working ranges for miisrors of 
various diameters:- 


Range. Mirrar Diameter 
"83 miles 12in 
‘83 mijes en 
52.5 mies Sin 
47 meles ain 


Uncler goad conditions, relisble two way 
sipnaling was possible wich stations 100 
miles apart - the record attained! with a 5in 
mirror stands at 126 miles between 
Kompusberg and the Cockscambe 
mountains in South Africa. For reception of 
long range signals, the distant siation was 
viewed through a telescope. See Photo 2. 
Remarkably, about 40 years ago, | 
acquired a similar instrament from s triding 
store In Sauih Affica, It was made in 1916 by 
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FPhote La. The author's heliograph on 
its tripod. 





W Ottway & Co Tid. No 291 and figures in 
the study: Unfortunately, T have no reference 
10 this miker and would be grateful for any 
information. 


Operation 


The heliograph was portable anc signaling 
stations could be set up in a minute of twa. 
Moreover, the operators beeanic highiy 
proficient and. speeds of up to 16 words per 
minure were frequently antained. 

During operation the heliograph wus 
generally mounted on a low and very sturdy 
sipod; this ensured chat che instrument 
remained ‘rock-sicady during keying. See 
Phoia i. Obviausly the slightest movement 
would put the reflectecl beam out of 
alignment with the distanr station, 


Sun & Hills 


Whilst the helicgranh could be used 
anywhere on sunny days, it was obviously 
best adapied for use.in countries having long 
periods of sunshine ane] a mountainous or 
hilly terrain so that signalling stations could 
be ser up on high ground. Obviously, the 
greater the aluiude of the two staticns, the 
less is che liniitation in range imposed by the 
curvature of the earth. 

In counties Where conditions were 
favorable, the heliogriph was ideally suited 
to military communications. Space only 
allows 2 mention of a few of the numerous 
theatres of war where the heliograph plaved 
a distinguished role and those wishing to 
know more should read Alan Hariield's 
excellent lide book entitled The Helingraph 
published in 1981 by the Royal Signals 
Museum, Blandford Canrp, Dorset. 


North West Frontier 


For many yeurs the hetiograph provided the 
only teleeraphic link with the North West 
Fronticr. Messages sent via the heliograph 
system were known as ‘heliograms’. 

The heliograph also served in South 
Africa during the Zulu and Boer Wars, the 
Middle East, China and indeed Furope 
during -the First World War, The heiioeraph 


Photo 2. The hellograph in Mesopotamia circa 1917. 


Note unsitvered circle in centre of the mirror. 


Photo courtesy of the Hoyal Si¢hals Museum. 
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wis also used for ship to shore signaling 
and during the First World War it played an 
important rofe in the landing ar Galipoli, 

However, it must have been extremely 
difficul: for the operator on board ihe ship to 
maintiin the fight beam on uke shore station 
because even in the calmesr waters, therc is 
aiways- some rolling of a ship. Interestingh; 
WD & H Wills ‘Signaling Series’ Gigarene 
cacds, circa 1934, showeal a picture of a sailor 
opening a heliggmoh. See Photo 3. 

The heliograph complemenied Herviin 
Wave systems. until 1942 when last used ar 
the'stege of Solluny Havat during the desert 
campainn doy che. sch Ano. 


Night Time 
Akhough designed primarily as 2 sunlight 
sienaling device, signaling could cominue 
during the hours of darkness by eniploving 
an artificial light source. The most powerful 
source Of urtificial liche, other thas the 
electric arc lamp, was limeieiu, Ror-short 
mnge work, paraffin limps coulct be usect. 
However, I um puzzled as to why lime- 
lishis should have been used in conjunction 
with the hetiograpls. when, like the Beuhy 
Jamp, the sigialing finie-licht was in itselfa 
conn ere shee tlevice. Lime-ishts will be 
discussed in part ? of this article: Renyarkably: 
signaling by moonlight was also possibie and 
it is recorded that during WW1, a station set 
up on one of the pyramids atained a range 
ofd5 miles dunine full moon. 


Limitations 


Unfortunately dust storms could blink ou 
visibility; the same applied to mist or clouds 
which obscured the sun. Haze, was probably 
the greatest limiting factor; the dust particles 
in the sir scattered the light beam and often 
precluded signaling during mid-day, 

So, norwithstanding the virrues of the 
heliograph, it was inevitable thar it would 
ultimately be superseded by VF Hertzian 
wave systems Which overcame many of the 
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lintirations which cliniate imposed on the 
heliograph. Nonetheless, as we will see in 
part 4, the concept of using sunlight as a 
signaling medium is far from dead. 


Evolution 


The heliograph evolved from che heliostac, 
similar sighting arm and 
sighting ret which formed an integral pan 
of the insirument. However, che heliostat 
differed io thé heliograph in that signsling 
vals means of 2 shurter inserted in front of 
the mirror, whifst with the heliograph, the 
numror was ulted. See Photos 4a and -ib. 
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The heliograph system proved io be the 
most successhul ancl tie heliostat wis 
abandoned. But there vas an insurument 
that preceded both the above instruments 
known 2s ere heliauoape. This remarkable 
iInsirument is discussecl in part 2. 


Geometry 


Ficet that the easicst way to introduce 
readers to the geoncin of a Héfiagraph 
sighting system is to describe a system | 
userl during the 1930s to communicate 
with my school fiend on Dos: Hil about 
three mites aw: ay from Lower Farm where | 
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HELIOGRAPH, — 

3.—To align the helio., 
walng the sighting rod.— 
The signailer elther looks 
through the hole in’ the 
back of the mirror, or places 
himself in the postion 
shown ii: the {ustratian, 
He now mores his head sa 
az ta gat the reflactian of 
tho distant station covered 
by the spot on the mirror; 
he vert geta the alghting 
mark to cover the ratiaction 
of the distant atatlou, 
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Photo 3. W. D. & H, O. Wills elgarette card showing sailor setting up a heliograph. 
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Photo ga. Photo showing keying ‘Photo 4b, Photo showing cranked sighting rod. This ts easter to 
mechanism and sighting rod. — . ; | adjust for elevation than the straight sighting rod Figure 4a. - 


ae ee 


Bail joint ——> N i = eee 
> Ae sn. f 

Threaded section i Unsily aed circle 

screws into bal§ jaint . 


Venicad steel rod 
Smooth nart sides into tube 


Clamping serew 


Fube - five to rotate im ‘ 
lower bearing Siehting rod —» 


Kourled collar serves 
as Morse key knoh 


Lower beanng assembly = —»> 
‘Hinge 
: Flat spring 
Figure 1. The Heflograph 
fa i) sientng arm 
and rod. Keying Is 
prassing job the Sighting arm 


knurled collar. This tilts the Clamping screw y erhiahieatittt ian 
mirror on Hi: horizontal axis. 

Hotating the collar shifts tke jon 

mirror on its horizontal axis. ‘Tripod 
Rotating the worm drive 

knob, shifts the mirror on [ts 


vertical axis. 


Phote 5b. Photo ofauthor _.. 
demonstrating the duplex — 
mirror - unfortunately the sun 
refused to shine for this photo, 


Photo 5a. Photo showing. 
duplex mirror. Note sighting 
vane In céentze of mirror. 





lived. The icdeu for my system came from the 3 ? circle in the.centre of the mirror. The mirror 
ys} > My System 
already mentioned Wills cigarette cards : Rh ee ‘ > assembly was attached to a subsrantial 
= ~ — = * : 7 y m c +s 5 a S t ; i . c . 
which also briefly described the heliograph’s ne a a ~ aif “Sc eo by a single screw which 
ea: ea~<; cae < : c concave maenifyine mirror was , a é 
sighting systems, So, being a bom : ei = he nial salsa act ate : allowed the mirror assembly to be rotated 
experimenter, I decided to construct my : ee een akror mi ~ ce : On tre venialdl axis. 
own sunlight telegraph system. See Fieuré 2, : femoving the silver from 3.0mm diameter 


The minor on its box, was s2t up in a 
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Interestingly, the 1944 German 

>: Modulated-Light-Beam Apparacus 
Shaving mirror: fas ? (Photaphone) which ordinarily employed 
ant incandescent electric lamp as the light 
source, aiso had an attachments so that the 
sun could he used as the light source. More 
about modulating the light bearn in part 2. 


i aid Setting Up A Station 
wooden box : There were ovo types of heliograph, Létus 
on See i first consider the type where during setting 
actually signaling : up, the distant station is viewed direcly —__ 
— : through an unsilvered circle in the centre of 
: the mirror. This generally applied to 


Figure 2. Allgning the auth 1937 system with Dost HI!t through th itvered circl i simmumibbeel. 9 Salat ink cre 
ure 2. Allgning tie author's system os TOU e unsitvered circle. as by usi inte ichti 

When setting up, the wilte disc Is placed to obscure the view of Dost HI] through the i li using tie eae ae sigmting ee 
unsilvered circle - Figura 2a. During signaliing, the mirror [s adjusted so that a heam of : an Dut Was essentauy ie SaMe.as wi 
sunlight ifundnates the white disc and the brown spot, caused by the unsllvered elrcie in ? ty schoolboy system. See Figure 2. 

the centre of the mirror, is malntalned in the centre of the disc - Figure 2b. , = With the other type of heliograph, the 
keying mechanism obscures the unsilvered 
cirde so alignment was by viewing the distant 
stavion via the reflection from the mirror. 
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View of Dost Hii 
throuch wosilversd 
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Sore which alloas 
GWimey te roOrSste on 1 
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Fiewre 2b 





Reld from where there was a clear view of East/West 


Bost Hill. The mirror was adjusted so as to 
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Face Dost. Hill and then f viewed mv friends Sign aling between Lower Farm and Dost : goiks applied ip the more pon Sinane 
position through the unsilvered ete = Hill-was’ facilitated because the jine of sight : carer 3in instruments, and incidentally to my 
Next, following my instructions, an-voune was approximately north/south 50 during : heliograph, See Photo 4 < Fisure 3. 
— a. mid marning and afiernoon, the sun was : 0 Army manuals ireat setting up a heliograph 


sister placed a cane in line with my friends 


a. ro. : more or less at right angles t both stations. : station as 4 precision drili which enabled a 
abe and moved the write am eal down : Had Dost Hill been to the east of Lower : station to sci up and be operational yerv 
the cane unui it obscured my friend's position. Farm, signaling with a single mirror would = | quickly indeed, a highly proficient team 

The mirror was then manually adjusted on: have been impossible during’afternoons ? could set up a station in @secs. 


its vertical and horizonral axis so that : ath the sun when the reflected beam : 
rilected beant iltuminared the disc with the ; would have the same alignment. Bul, aswe My Method 
dark spot (caused by the non reflective circle : will see. the heliograph overcame this ; y 


> 


in the centre of the mirror) in the centre of — problem by employing a ‘duplex’ mirror. ; When setting up, account has to be taken of 
the clisc. The refleceec! beam was then : See Fizure 7 & Photos 5a and 5b. = the EEIVISE of the sun anil whether the 
directed to my friends position. See Fizure 2, ; : duplex mirror would be required 


immediately or tater. For now, let us assume 
——. that the duplex mirror will not be required. 
Table Tennis Bat = Now that I was able to maintain the refleced With my own heliograph, the keying 
Signaling was by chopping’'the reflected beam ona distant fixed point as the sun mechanism preclades viewing the distant 
beam into Morse code characters by meuns traversed the sky, | wns able to experiment with =: station through the unsilvered circle. So, 


Voice. Niodulation 
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bald beaa 
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of a table tennis bat pliced in front of the niy reproduction Bells cinca 1880 Radiophone ? after the various clamps securing the 
mirror whilst my sister strived tokeepthe — where the rellected beam was modutned with ; Sighting arm and vertical rod are laosenetl, | 
dark speitiite the cenueOfkhe dist as the : vdice signals and demodulated by a phato : Stand in front of the instrument and 

a > elecuric cell at che distans station. > position my head between the mirrorand 


sun traversed the sky Iralced, 

my system hac! all the essential 

fcarures of the hetiostar. 
Fortunately, the poor quality 


of che mirror cuused appreciable Cross wires in 
divergestce of the beam and sighting ring 
alignment was therefore not ; 
critical. So, provided the ray Jf Unstivered 
uminaied the disc, signaling {  circte * 
Was satisfactory: View of 
My friend never got around a a nn nn nn nn 
10 using the Shaving mirror Clamping — 
system; insteatl, he used a SCREW 1S —_ “> Sea Figure 6a 
hand-held mirror with a loosened 10 
sihting cane and disc similar alow a | 
: o rod to sitde 
tO mine. During signaling he into tube. Sighting mod 
manvally directed the refecredl This atlons slides up ay 


—-+ 
heam on the-clise for shorter or muro to tilt down in 


longer periods so as ta em 
reprSent Morse code 
chanicters. Signaling was slow 
but readabte. . 

The intensity of the flashes << Vertical axis pivot 
observed at borh stations 
bulicated that range, even with 
a poor gualily shaving mirror 


~ " 
Clamping setew 


Figure 3, Setting up the Hellograph. The distant station 
; fs viewed by reflection from mirror. The clamping screw 
or hand mirror could have on the vertical rod js loosened and the mirror manually 
been considerably greater then adjusted until the distant station cofncides with the 


unstivared circie and the cross wires [n the sighting 


the three miles separating, ring. The clamping scraw is then tightened. 


Lower Farm from Dost Hill. 
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the sun; | then adjust che mirror so as to 
observe the distant station through 
reflection from the mirror. Sce Figure 3. 

The sighting arm is then swung armounil so 
‘as to be in line with the distant station and 
the clamp tightened, See Figure 5. The 
sighting rod is then inserted in whe end of 
the sighting ann with the vane folded 
dont so as lo expose the aperture 
and cross wires, See Figure Ga 

Whilst still viewing the distant 
station through retection from the 
mirror, the heighe of the sightin? rod 
is adjustect so that the cross wires 
‘cover the distanz station. The clamp 
is then tightened and the sighting 
vane mised - Figure 6b. Stancing 
hehind the inscniment, I now 
manipulate the mirror by hand so 
that che brown spot (caused by rhe 
unsilvered spot) falls on the vane at 
the ‘at rest’ mark, i.e. the point at 
which the brown spor falls when the 
kev is not pressed. See Figure Ge. 

There are ewo “at rest’ marks, the 
upper one ts for long range 
signalling and the lower one for 
shorter ranges, Obviously, a greater 
depression angle is required st 
shorter Tange tO prevent light being 
seen at the distant station. 

The beat adjustmenc screw {see 
Figure 4) is then adjusied so that 


Keying 
During keying, the brown spar is 
maintained on the sighting mark by 
consinily adjusting the vertical and 
horizontal angle of the signaling mirror as 
i che sun craverses the sky. 
: 0 Adjustment of the mirror’s horizontat 


Rey pressed 
donprards 


SOFEL STH PTAC SI FPEERIOIE re rd OoOEE REE tad 


axis is by rotatifig Ure knurled collier which 
also serves as the key whilst adjustment of 
its vertical axis is by the orm drive knob. 
Signalling is thercfore’a two-hand job and 
adjusting the mirror whilst keying requires 
considerable concentraian by the opersior. 





MORE NEXT MONTH 


Brown spot 
iils on sighting 
merk when key 
iS presse 


«- See Fieunr 66 





scorn See Tigue Gc 


Brown spot — 


below sighting 
mark When key 
1S Al Tes? 


] Mirtor 1s tilted 
backwards “when 
tae key is pressed 


Beat adpusimcnt 
screw which 
determines the 
stroke af the kev and 
the dearee ai which 


ihe mines tilts 


Figure 4. Keying the Heliograph - the key is 
pressed showing the mirror tilted backwards. 
During keylng the brown Spot, caused by the 
unslivered circle, is malntained on the sighting 
mark by constantly adjusting the mirror on its 
vertical and forizontal axJs. See also Figura §. 


when the ‘key” is pressed and the 
mucror tilts backwards, the brown spot 
falls on the signalling mark. See Figure 
6b. The bearn és then directed to the 
distant station. With short range 
siemalline, the bear is obviously greater 
than with long range signalling. 
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Dupiex Mirror 

The duplex mirror, (Photos 5a and 
3h) has ihe sichting vane inserted in 
its centre which replaces the 
sighting vane on the sighting rod. 
During alienotent, the distant station 
is viewed through bath mirrors 
which are adjusted so that sighting 
mark coincides with the clistane 
station. The duples mirror is then 
clamped in position and all further 
adjustments are marie with the 
signaling mirror. Figure 7 shows the 
principle of its openttion. 
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Figure 5, Showing adjustment of mirror on vertical axis. 
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Figure &. The sighting vane. 
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| Introduction 


The words associated with numbers - from 
the jatin suemertzs. meaning exacily that - 
baffle many people, even those whose 
WOrk involves manipulating chen», such as 
electronics and clecrical engineers. How - for 
example - did we came by Perfect Numbers. 
Prime Nunibers. Imaginary Numbers, 
Irearional Numbers and Binany Numbers? 

In the case of all bur the lase example. 
iarpely from the ancient Greeks, I there 
was One mental activity thac the Greeks af 
classical dimes enjoyel, it was playing 
fames with numbers. rather in che way we- 
today - enjoy crossword purzies. One such 
game involved the addition of che factors of 
a particular number, 
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Perfect Numbers 


Let's look at thé number 12. [ts factors are Fr. 
2,3, 4 and & In ciher words 12 is divisible 
exactly by these numbers. The sum of these 
factors however is 16, which is greater than 
12 itself, and so the Greeks termed it an 
abundant number, from the Latin ctl rlare. 
meaning abound’ The number 10 on the 
ther han had factors - 1.2 and 5 - which 
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itself This number the Greeks rermed 2 
deficient number. from the tatin deficere, 
meaning 10 ‘desert. of fail.’ 

The number 6 haweverwas different 
aga. It had dactors of 1, 2 and 3. which 
“ded up te the number itself. Yo the 
Greeks therciore, 6 was a Perfeaa Number. 
from the Latin. per meaning ‘throuzh' and 

facere, meuniny ‘to de 

Another example of a Perfect Number is 
23. This sumber's factors - 1, 2. 4. 7 ant 14 
- add up of course to 28, By AD 105 or 
thereabours. Michomuchus of Gerassa had 
listed the four known Perfect Numbers, 
namely 6, 25, 496 and 8128, In iGO the: . 
fiftf: such number - 33,350,336 -was found. 
although who made the discovery is unknown. 
Another seventy six veurs would pass before 
Hudalrichus Regius, in his book Uirtrusgre 
ithinetices, would publish the number. 

A further seventy six years on the Halien 
mathernatician Pietro Caraldi discovered the 


® sixth and seventh Perfect Numbers, which 
f* are §.$59,569.056 anu 137,438,691 325 


respectively. By che time che campuier had 
come along, mathematicians had developed 
formulae for searchine for Perfect Numbers. 
AS 4 resuil, twenn-one Perfect Numbers are 
now known. The twen-first. finatly worked 
out in 1971, has no less than ovelve ciousand 
and three digits! 

There's no practical use for such numbers 
ofcourse: they are siniply a mathematical 
Curiosity: 





nedded un to 8, a figure less uian the nuniber : a ‘ 
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Ihis month Gregg Grant looks at bow Perfect, Prime, Imaginary 
frrational and Binary numbers came about. 
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Prime Numbers © 
let's take another look at 1? aeain. 

it can be divicled by 2, 3, 4 and 6 and each 
of these numbers ue a factor - from ¢he 
Lain facere, meaning ‘to make’ or ‘ta do’ - 
because out of such small numbers a larger 
one can be made, Equally ihere are numbers 
which have no factors apart from themselves 
and ike number 1.. Moreover, surnbers of 
any size caa be in this sce. Suck numbers 
are Known us Prime Numbers or simply 
Primes, from the Latin privies, meaning ‘first.’ 

They're called chis so that numbers that 
arent Primes ean be split-up into Prime 
Faciors. 12 for exanipfe can be written as 
3x 2x2, the number 2 heing the anly.even 
Prime. All the other evea numbers can, af 
Course, be divided by 2 und therefore have 
that as a factor, Consequently such 
numbers are nor Prune Nuovers. 

a Prime Number therefore is i number 
that can't be expressed as the product of 
iwo nunibers other than itself or 1. 

The number 15 for example can be found 
from multiplying 5 by 3; the number 143 by 
multiplying 1) by 15 and the number 370 
by multiphing 37 by 5 by 2. These numbers, 
with faciors, are renned Composite 
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Numbers, from the Latin com, meaning 
‘together, and ponere, meaning ‘to place, 
They are, in short, assembled by placing 
iogether smail numbers, 

There.is another way of idenufying Prime 
Numbers. Any number, whatever its length, 
that ends in 2, 4, 5, 6,8 or 0. whose digits 
aid up to a resultant divisible by 3, is NOT a 
Prine Nuoiber. As long ago 25 300 BC, the 
Greek mathematician Euclid demonstrated 
that no mauer how high you go, there must 
he Prime Numbers higher still. Therefore 
the number of Prime Numbers is infinite, a 
word we'll look at more fully later. 

Another oddite concerning Prime 
Numbers is that, every so often, there are. 
pairs of consecutive odd numbers, both of 
which are Prime. Examples are 5. & 7; L& 
13; 17 & 19:.29 & 31; 43 & 43. And such 
pairs exist the-hicher up the scale you go. 
So: are there an infinite number of Usose 
also? Frinkiy, no-one knows, which is one 
reason why mathematicians are fascinated 
by Prime Numbers, despite their being 
every bit as useless 4s Perfect Numbers! 


NY 





imaginary 
Numbers 


If there’s ane factor associated ‘with numbers 
it's solidity, reatit: A number, dammit, stands 
for something fagible, something that's 
there. Giver this, how cin vou have an 
Inueinary Number? 

The best wavy to answer this question 5 ta 
paint our that many mathematical concepis 
long thought of as ancient, are surprisingly 
recent. Ln fact, imaginary’: numbers have 
been 2round since-AD 62 or thereabouts, 
when they were first identified by the 
mechanical engincer licro of Alexanciria. 
However, until the mite of the fourteenta 
century they were either ignored, or 
considered an aberration. Of the two kinds 
of numbers long familiar to us - positive and 
negative - the larer too were introduced 
only in the Middle Ages, so that problems 
such as 3-3 could be sored our. 

Before mettioval times itappeared impossible 
- for example - to subtract 3 oranges from 3 
oranges. At this tinte banking, in the-hands 
of che Lombards - London's Lombard Strect 
is But one of their legacies - was becoming 
established practice and there was ane 
aspect ol their business ukese moncy men 
were very Clear about: debi. 

The bankers looked at the oringe 
problem as ont of debt. If, tet’s say, vou 
were given 5 apples but only had sufficient 
money to pay for 3, then you'd! owe money 
on the orter nwo. Which is che same as 
saying [+3] - [+5] = [-2]- 

Both these numbers can, of course, he 
multiptied although thé rules for doing so 
wre tight. A-positive number, multiplied by 
another positive number, gives 2 positive 
result. Equatly, a negative number, 
multiplied by another negative digit, gives u 
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pasitive result. However, 2 negative humber 
mntiltiptied by a positire number.gives 2 
negatire result. We can sav, therelore that: 


[+i] [el] = [41] £1. 


[FASE =(l) Eq. 


[jx tl] ={+1] kg. 





So far, so good. Let's now hypoihesise - 
fram ube Greek Aupothesis, meaning 
‘foundation,’ which is really litte more than 
saying ‘let's suppose - fora mdiment. Which 
number, muttiplied by itself, would result in 
+1? Puc another way, what's the square root 
of +1? 

From our own litde bi: of maths above, 
there are obviously avo answers: equations 
1 und 3. In shart, y-+4 = £1. Now this is 
fine where + Lis concerned, but what 
number could possibly be the square root 
of -1? One. thing's cectain: it can’t be +1, nor 
can it be ttself. The solution mathensaticians 
came up with was an imaginary Number, 
from the Latin Avergn, relating to ‘iitate." 

The symbol l was designated toa 
represent the square root of-i by the Swiss 
mathematicnn Leonhard Euler, in 1777. Mis 
was but one of Euler's many contributions to 
mathematical symbolism, che majority of 
which are summarised in Figure 1, below 


Jn: forthe sum of the Disors of n. 
é: for the base of natura! fogarithims 
a, b and c for the ses of a inangle 
A, 8 and C for the opposite ‘angias of a triangle 
‘F: the fetter and parenthesis for a fuaction 


las the symbol for 4/-. 
Ns for the'sum. 


Figure L. The mathematical symbols 
Introduced by Leonhard Euler. 





Another familiar representation for the 
square, root of -1 - cenainty to those of us in 
electrical and eleceronic engineering - is the 
designation Operator j, from the Latin 
operari, meaning 'to work: 

Actually land Operator j arc no more 
imaginary than so-called ‘Teal numbers such 
as - in elecironics - 0.707 and 1.414, since 
they can be. manipulated with the same 


facility as the numbers tong Fumiliar ta us, 


One thing’s cenain: many concepis in our 
respective fields would be a great cleal more 
difficult co grasp without Imaginary Numbers. 


Vectors 

Another form of Imaginary Number is Vectors, 
fronrthe Latin revere, meaning to ‘convey’ 
ar ‘to cary Vectors are also referred to 35 
Coupler Nunibers, trom the Latin com, 
meaning ‘together. and plectere, meaning 
'ro braids thus givine complect?, meaning ‘to 
emivine. The earticst laws for manipulating 
these enrvined! digits date from the time of 
Galiiza, wha fist formulated the simple 
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Parallelogram Law for combining forces, 
based onthe Parallelogram of Forces, worked 
out by the Dutch physicist Simon Sievin, in 
the early vears of the seventeenth century. 

The next step forward was taken hy John 
Willis, probably che most able and influential 
British mathematician before isaac Newton. 
In his Trecttise on Algebra of 1685, be 
Anticpatcc the concept of Camplex Numbers, 
thkhough such equations wouldn't be termed 
that until $832, when Kari Friederich Gauss 
sigeested this description for them. 

The modern ilevelopment of Complex 
Numbers only reached 2 satisfactory state 
with the work ofthe Nonvepian surveyor 
Caspar Wessel. In 1798, he published - in 
the Transaciions of the Danish Academy - 
thie cechnique of reptesenting Complex 
Numbers in the.co-ordinaté plane. _ 
Unfortunately, Wessel's work received no 
récomnition, and the world had to wait 
another cight vears tor the interpretation to 
be re-discovered by another Swiss 


: mathematician. Jean-Robert Arganci. 


In his Essev 077 @ Method of Represeiting 
Hragneary Oueriziies i Geoneric 
Construction, Areand used Complex 
Numbers to show that ail algehmaic 


° equations have roais, as well. as introduce 
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the Arvand Diaerane. This last - now long 
familiar io those involvect in electronics 
genentlly - was 2 representation of Complex. 
Numbers 25 paints in che co-ordinare plane. 
Current vector analysis was developed by 


® the American mathematician and physicist }. 


ebpeae 


selibeditibasadiees 


11 Eben dteene 


444d rhea PPR et eee 


Willard Gibbs, in his Efemernts of Vervior 


> Aneysis, published in 1881. 


Irrational Numbers 

The Shorter Osiord Dictionary views such 
nurobers as ‘not commenstumble with the 
naiural numbers, not expressible by an 
ordinary (finite) fraction but only by an 
infinike continued fraction or an infinite 
series. Fair enough: but what sort of 
numbers are we talking abour here? 

Sametime herveen 400 and 390 BC thé 
Greek mathematician Theodorus of Cyrene - 
who iaughe Placa mathenuaics - demonstrated 
thaz the square roots of 3, 5, 6, 7.8, 10, 11, 12, 
13, 14. and 17 were irmational 

To someboxly not involved with 
mathematics, dhis simply means that the 
numbers are the opposite of rational, er 
reasonable, since this is what rasional mcans 
in everyday vocabulan: in itself this is - if not 
iravonal - cerrainky incorrect. The word is, ia 
fact, derived froin peio, itself derived from 
rationalis and ultimately from the verb rerd, 
meaning ‘to chink.’ Hence the-confusion. 

A square number is the result of 
multiplying a number by itself, one exaniple 
of which is: 5 x 5 = 25. That's to say that 25 
is the square of 5. Conversely, 5 is the square 
raat of 23. Jn this &ample I've chosen a 
whole pumber to simplify maners, but a 
squire TOOL may not be a whole numher. 

Genenilly speaking it isn’t, it quite 
frequents being an endless decimal, a good 
examole of which is the square root of 2. 
‘\/2' --_pronouncedt Toot wo! - is usually 
rken to be L234 andl its reciprocal, iA/2, & 
0.707, Why are those numbers so impariane 





in electrical and electronic engineering? It's 
all to do with the effective value of an 
electric currenv If, for exampte, 2 direct or’ 
de current of LA flowing through a-resistance 
of R2, the resulting energy - manifesting 
itself as heat - would amount to FR watts. 

‘Direct’ of course:means exactly thar An 
wiemating, or ac, current of LA wouldn’r 
produce as much heat as its dc equivalent, 
since it doesn’t maintain a consant value. 
Now the efectire vatite of a’sine wave of 
current can be cafculated with reasonable 
accuracy by sampling. That is by taking 
equally spaced instantaneous values of 
current and then calculating the square root 
of their mean, squared. vulues. It's for this - 
reason that the effective relive is generally 
termed the Root.Mean Snuetre or RMS value. 

The figures associated with this exercise 
a’é not sO much well known, more branded 
in the mind, of all who are involved in 
electrical and electronic engineering. The 

act effective rade of an ac current or 
voltage is 14/2 or 0.707 times the 
maximum vilue. Conversely, che miaximuni 
value of an ac current or voltage is \/2 or 
1.41-f times the effective vatuc. 

Gne of the most used irrational numbers 
has also to do with a ratio, this.time one 
conceming one of ihe essential shapes in 
the universe: the circle. 


On the ace of it Pi-far more familiar to 
elecizical and electronics scientists and 
engineers by its lower case Greek letter 1 - 
is simply the sixteenth letter in un alphabet 
used rarely enough these days. In fact oné 
familiar only to scholars in the more esoteric 
ficids of ancien: languages anc others whose 
disciplines use mathematics on a regular basis. 

However, there's far more to this letter 
than its image implies. For starters ‘2 whole 
book has just been written about it and its 
influence on mathematics. Secondly of 
course, it has - for almost four centuries 
now - been. the symbol for che most 
enduring irrationality in mathematics; the 
ratio between the circumference and the 
diameter of a circle. 

By 260 BC the Greck genius Archimedes - 
the greatest engineer of antiquity - had 
urrived at a figure oF 3.142 for this ratio, a 
result most of us are more than happy with 
in our own calculations. The Greeks knew 
tha: the curve of 2 circle - any circle - is 
slighiy more thin three times as lang as the 
circle's width. They atrernpted to work out 
the precise ratio of the perfmetron - the 
measurement around the circle - ro the 
diameiron, the measurement through it. 

{t was Archimedes who reasoned that this 


ratio was greater than 310/71 but less than 


310:70 which, of course, works out at 
roughty the figure so long familiar ip us. 
Today of course, pertnterron and diametron 
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have long been known as the ‘perimeter’ 


— and ‘diameter’ respectively: 


The Chinese too knew of chis irrationality 
and about AD 260, the mathematician Liv 
Hui calculated the ‘ratio to 3.14159. He used 
polygons of up £0 3.072 sides in his 
calculations. Some two and a half centuries 
later the mathematician Tsu Ch'ung-Chih 
and his son ‘bu Keng-Chih calculated the 
ratio to 3.1415929203, using a circle three 


> metres across. 


There*matiers rested until 1596, when the 
Dutch matheniticizn- Ludolf var Ceulen 
worked out the ratio to 20 decimal places. 
ater, he'd push his achievement to 35 
decimal places. Four years later the English 
mathematician William OQuehtred - who 
would subsequently give che world the Slide 
Rufe:- used the Greek letter x io designate 
the cuio of 2 circle’s circumference - Rov 
the Latin céreee, meaning ‘around’ - to its 
diameter. ft was - naturally - the first letter in 


: permmetron and, ever since, has become the 
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one letter of the Greek alphabet familiar to 
virtually everyone! 

in 1717 the English mathematician 
Abraham Sharp extended yan Ceulen'’s 
achievement to 72 deciaval places. By 1955 
computers had taken over and one mudel 
worked out & 16 over 10,000 places in 33 
hours of pumber-crunchine! The sort of task 
that hints at the ultimate irraniomaliry: iefinin: 


Infinity 


The vast majorigy of things - even our world 
itself - have, or at same time will have, an 
ending. Occasionally. in the cinema, che bast 
foor or so of the film you've been warching 
will show Ue word ffris. the Latin word for 
‘end Therefore things that comé to an en! 
are said to be finite, irom the Latin firities, 
meaning Timitect.’ 

However, by no means ail chings finish. 


: OF terminate. A good example, which we 
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lookecl at earlier, is rR. If you were-to £0 On 
calculating this ratio, you'd find there was 
no end 1 your calculating. Pur znother way 
m - a8 a number - isn't finite: it’s infinite, The 
Latin prefix #7 means ‘nor which, when 
addect to finitus, gives ‘not limited or, in 
plain English, infinite. 

"So what sort of reading are we Inoking st 
here: infinity?" 2 colleague asks, inyplving 
that symbol 0 - first inurxfuced by John 
Wallis in 1695- is a. number, when irisn't. 
Nevertheless we all - scientists, 
mathematicians, engineers and technicians - 
use SC to mean exacely thar, which is 
incorrect. However, if 20 represents 
anything it's che condition of endlessness. 
There is of course another. certainh, 
mathemuatical, way of lookitig ar infinity, and 
thar is as the reciprocal - from the Latin 
reciprocus, meaning ‘alternating’ - of zero. 
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Binary Numbers 


Before we get into binary -which comes 





: from the Latin &jrarius, meaning ‘two at a 
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time’ - let's geia clear undersrnding of 
what ‘onlinary numbers’ are. Those 
numbers so Jong familiar % most of us are 
based on the Agure 10: they're '10-based' in 
short. This means that - using the 
impending milfenniuns as an example - 
when we talk of 2,000 wé're talking of 2x10" 
plus 6x10 pius 6x10' plus Oxi0® where 1G = 
1,000; 10° = 100; 16° = #0 and 10° = 1. 
Which means that 2,000 is 2x1.000 + «100 
+ Oxi + 0. 

To us, thanks no douln io our 10 fingers, 
10-based numbers are pant of the very fabric 
of our heing. So much so in fact thar we 
simply write the numbers being multiplied 
vathin the system - in this exarnple 2,600 - 
and think no more about ir. 

Base 10 of course is by no means the only 
base in mathematics: The drodeciniet 
sysiem - base 12 - has 2 number of historical 
and language prececlents and roots, not 
least the words ‘dozen’ and ‘eross’ - in other 
words [12]°- as well as denoting the hours 
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The rigesial system on the other hand 
has a base of 20, whilst che seneqgesinterl 
system has one of G0. This last - the basis.of 
lime-keeping and aneular measurement - 
was one of a number of breathtaking 
mathematical developments of the Sumerians, 
as long ago us 2,400 BC. Indeed electronic 
havigational aids would be impossible 
without this system, which aives us: 


60 seconds = 1 minute 
60 minutes = } degree. 


Binary notation however really besan in 
41678, when the Saxon genius Gotfried 
Leibniz, in a letér to the Jesuit Joachim: 
Bouvet, introduced the concept af 
representing every number by the symbols 
T and 0, Leibniz in fact was the first - and 
greatest - advocate of the base? svstemt:. To 
him 7 was quite literally God and 0 the Abyss! 

In any system, the value of ihe base equals 
the aurnber of different digits, including 
zero, The smailer the base, the fewer 
diflerent digis there are, but the greater the 
total digits. There are - as we noted earlier - 
10 digils in the base-10 system and 2 mere 
two in the base-2 system. 

Let's took atthe number 1101. In the 
hase-2 system, this would be (1x?°] + [1x2°} 
+ [0x2*) + [1x2"] or 13, in the base-10 
system. Writing the numbers in order in the 
hase-2 system gives us-1, 10,11, 100. 101, 
111, 1000, 1001 and 1010. Therefore despite 
multiplication and addition being much 
simpler in the base-2 system, the number of 
digits is such that che human mind becomes 
confused. Not so a computer, which is why 
binary numbers are the staple diet of the 
world’s number-crunchers. 

Next ime, we'll look into how some of 
science and techoolopy’s higsest machines 
gor the names, acronyms and initials they've 
been lumbered with. 
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n ieresting repart has surfaced, 
conducted by the fPanaivst company 
Ovum, which points the way forwunl 
in telephone communications and dhe 
Internet. According to the réport, by 2005 the 
majonty of the work!’s telephone systems will 
be data mervorks - mrher divin the existing 
analoguc-led communications networks of 
today which were devised and are run for 
mainly tlephone communications. In ober. 
words, the Imerenet and its associated 
protoculs will be dhe backbone for the 
telephone systems of the furure. 

What the repore hiehtights is the fact that 
new telephone services arc being developedt 
thar work over the imemet. These services 
are therefore known as internet Protucol 
(EP) services - the idea being that an Internet 
usercan cilk with another Intemet user, 
using the Internet rather than the 
conventional iclephone. Gurrendy, 1P 
services are compulecdriven, in that each 
user has to be logved on using the 
computer before the voice comnmiunicadions 
ean work. Currernly: also, such services are 
preuy limited in cheir ability, because the” 
link from the computer to the Internet is 
quite & slow one (usually 2 56k modem or 
slower}. However, Ovurn reckons that over 
the nest six years things will change. 

First-ihe need for a computer to nvike 
the IP link will he sidestepped, as purpase- 
huilt telephones will do the job. Dialing 
another user will then be the IP equivalent 
of disling existing telephone numbers. 

Second, higher-speed jinks io the 
intemer will become the norm. Actually, LP 
telephony as a canvept is pretty obvious, 
and this repart merely goes over ground 
thai Jone-ierm Interme:t users aré already 
wware of and many have been campaigning 
shout for a white. The essence is that it’s 
cReaper to communicate over the Internet 
thun is is over the exsisting telephone 
nenwork - at least fir long<listance links. 
The problem at the moment is that while 
for email and Web browsing che Internet is 
an acceplible and highly usable medciuns, 
for IP telephony it’s simply not quite chere 
vet. IP telephony is a fairly technical 
process, and at the moment you have to 
know what you're dlaing to be able to use it 
effectively. Even if the technical aspects. of IP 
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relephone programs can be mastered. the 
Quality of service is still precy crummy: [i 
the future, PP telephony vill just become 
easier to carry out, that's all. And with fuster 
links the qualisy of service will improve, so 
that it will become feasible to transmit video 
and weil as sound -a complere and reliable 
videophone tink with other users is well 
within the bounds of IP telephony. Sever! 
existing implementations demonstrate the 
power of it, but they’re all tet down by the 
network capabilides at the moment 
Creating a nenwork capahie of allowing full 
and decent IP telephony is quite a challenge 
- though not by any mezns insurmountable. 
Now, how telephone companies.shape up 
10 this challenge is anctler mauer. Whether 
ornol companies like British Telecom 
acknowledge the trend, the use OF LP 
telephony is going ww increase. While it's the 
computér geeks and nerds who use it at the 
moment, it's merely a mater of time before 
it becomes mitinstream. The tools anit 
programs that let individual users conduct 
IP telephone conversations are Improving 
steadily, in both performance and abiliry. 
And of course it’s this thar’s got BF anc! 
other operators running scared. If people 
can communicate around che word in such 
wys, all for the price of local telephone 
calls. then people aren't going to phane 
long-distance. Which means. of course, 


lower revenues from long-distance calls. 


Effectively, the nerworks of rockry use 
digital communications merely as 2 way to 
move 2 telephone conversation from one 
end of the nervork to the otter: The 
speech Signals at one end are digitised then 
sent through the network io the oiher end 
where they ave reverted 10 an analogue 
signal avain. Ac all times the digital signal 
icavels in a fill anci continuous suream. 
Intemet protocols are different, in chat ther 
comprise packets of cligitised data, created 
fron the analogue voice signal. Packets are 
split up a5 they are routed over the 
nervork, and rejoined ac ihe other enct 
prior to conversion back to ihe analogue 
signal. Each method has advantages. The 


existing method is comparatively simple, 


whereas the IP method has an inherent 
problen: with cnsuring that packers reach 
their destination quickly enough to allow 





Phew le eeaead tiene 


sevratdds 


Phew t_ SPER Eee ieee 


UU RPEAG ahead Dh weed 


seiabbabddeoes 


Sdbpeeeae 


PETTITT Tit 


aredheenddhee 


Se, EGe laters 


SI PPECELOP SCORER ER OGebad 


SPRERCOPS PSPS EERE ee teeded 


realtime conversations. 

fiowever, us networks mprove generally - 
which. af course, they do with time and 
money - IP telephony makes more and 
more sense. Telephone communications 
have 2 large amouni of redundancy (gaps 
berwcen works, séntences, and so on are 
still mansmitred), wasting sysicm resources. 
[P telephony makes better use of these 
TESOUTCES 45 significant conipression can 
ke place sp that redundant intertudes 
sinoply aren't inmnsmitted. 

What's called for is 2 radical change of 
thouvht by the telephone companies as 
much as radical improvements in the 
communications nenvorks involvecL After 
all, i. makes more and more sense to uiilise 
newvorks better, which is whac IP telephony 
can do and do well. [¢s just chat telephone 
companies don’t always sec the wood for 
the trees when it comes 10 ruclical thinking. 
The idea that 4 loss of revenue.might occur 
will be a prime concern, naxurally, But lang- 
teem increased revenues broughi about by 
a massive shift in the ability af us 1 to 
communicate on a world-wide basis simpiy 
and cheaoly will actually be the result. 

BT's no slouch of caurse. Research into 
IP is already underway within BT, and the 
necessary structural arrangements of the 
nenwork could aensally be implemented 
fairly quickly: [e's just a pity chat the push to 
do so will probably come because of other 
pressures, not because BT is forwand- 
thinking. Cable operavors are already 
Icoking Into cable.modems as 2 means 
whereby users can have fast Intermet access 
far services such 2s IP telephony - cable 
modenis allow data mies far inexcess of 
Bis newest ISDN services. New IP 
telephone sernices are also beginning io 
sprout up in the current void. fa an ideal 
word, telephone companies like BT would 
see the need for new services before they 
actually existed, and IP telephony would be 
alreacly with us. Still if Ovuni's report turns 
our io be true, the time’s nor far off anyway. 

Checkout the Ovum Web site ar | 
<http://wwa.ovum. com> io ger the Ovum 


avhite paper on the report, and io find 


further details about the report itself:.1P: the 
Impact on Telco Services and Revenues. 


Figure 1. 
Standard 
form and 
notations of 
a 7-sefment 
display. 


7-Segment 

a 
Displays 
Aver’ common requirement in 
modern electronics is that of 
displaying alphanumeric 
characters. Digital watches, 
pocket cafculatars, and cligiral 
multimeters and frequency 
meiers are ali examples of 
devices that use such displays. 
The best known type of 
alphanumeric indicator is the 
/-segmeim display which 
comprises seven independents- 
accessible photaclectric 
seements (such as LEDs or 
LCDs, or gas-discharge or 
ftorescent elements. etc.) 
amangedl in the form shown in 
Figure I, The segments are 
conventionally noted from a 
to g in ihe manner shown in 
ihe cliagram, and it is possible 










LED display. 
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Figure 3. Schematic dlagram of a coOmmon-anode 7-segment 












Us 
DISPLAYS 


See@eetseececeseaeP Ceoedcceseoows 


Kay Marston shows how to use 
7-Segment alphanumeric displays in 
this special 2-part feature. This 
opening episode describes basic 
operating principles. 
combinations, as: shown in the 

truth table of Figure 2, 

Practical 7-segmeni display 
devices oust be provided with 
at Jeast eight extemal connection 
terminals; seven of these vive 


to make them display any 
number {numeéral) from 6 ta 9 
or alphabetic character from A 
to F Gna misture of upper and 
lower case letters) by activating 
these segments in various 






LED display. 


Common 


access to the individual 
photoetectric segments, anc} 
the cighth provides a common 
connection to ull segments. I 
the dispiay is a LED rvpe, the 
seven individual LEDs may be 
arranged in the form shawn in 
Figure 3, in which sli LED 
aneies are connectecl to the 


= commen terminal, or they-may 


be arranged as in Figure -{, in 
which all LED cachextes are 
connected to the common 
terminal In the former case 
the clevice is known as a 
commoan-anode 7-sepmeni 
display; in the lemer case the 
device is known-as a cammon- 
cathode Fsegment disptsy: 


7-Segment 
Display/Drivers 


In most practical applications, 


: #-sepment displivs are used to 


give 2 visual inclication of the 
output states af digital [Cs such 
as decade counters and facches, 
etc. These ourputs are usually 
in 4-bit BCD (Binary Caded 
Decimal) form and are not 
suitable for clirectly driving 7- 
segment displays. Consequently, 
special BCD-10-7-seznient 
decoderdélrver ICs are available 
«convert the BCD signal into 
2 form suitable for driving 
these displays, and are 
connectes! berveen the BCD 


: signals and the display in the 


manner shown in. Figure 5. The 
table of Figure 6 shows the 
relationship berween the BCD 
signals and the clisptayed 7- 
segment numerals. 

In practice, BCD-t+?-segmient 
decoder/driver ICs are usually 


available in a dedicated form 


that is suitable for driving only a 
single class of display unit, e.c., 
either commor-anode LED ivpe, 
or common-cathode LIED type, 
Or liquid arvstal displays (LCDs). 
Figures 7 to 9 show the methods 
of interconnecting each of these 
IC anil display cypes. 

Note chat in the ease of the 
LED circuits (Figures 7 anc 8) if 
the IC outputs are unprotected 
(as in the ease of most TIL 
ICs), st current-liniiting resistor 
MUSt DE Wired in series with 
each display segment (about 
150K with a $V supply, or 680R 


? at 15V): most CMOS ICs have 
ivternaih: current-limited 


Figure 4. Schematic diagram of a common-cathode 7-segment 
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The full expienation for thisisa : on via a perfecdy symmerrical 
lithe complicated, and isas follows. = squarewave that switches 
To drive an LCD segment, the =: alternately berveen identica! 


© driving voliage must be applied! =: positive and negative voltages, 
7-Segment - benveen the segment and BP : and thus has zero de components 
Décoder/Oriver y : terminals. When the voltage is © and will not damage che LCD 
: zero, the segmencis effectively | sepment even if sustained 
invisible. When the drive voltage permanendy. In practice, this 


Figure 5. Basic connections of a ; : Has Signilicant positive or : type of waveform is actually 
BCD-to-7-segmant decoder/driver ic. : negative value, however, the genentted with the aid of an 

- ; FX-OR TruéComplement 
genemior connected as shown 
in Figure 10(a). 


; In Figure 10(a}, the basic 
BCD signal sepment ‘2’ input drive (which is 


Disp la : active-hich) is connected io one 
‘pl cl] Bl A. : input of che EX-OR element, anc 
> the other EX-OR input terminal 
{ C : (which is notated PHASE) is 





driven by 2 synumnetrical 
: Squarewve that switches fully 
: herween the circuit's supply mit 
voltages (shown 25 OV and 
= +160) and is also applied to the 
= LCD disolay’s BP pin. Wien the 
segment *a’ input drive is low, 
the EX-OR element gives a nan- 
invented (in-phase} ‘a’ ourpur 
when the squarewave is at logic- 
0, and an inverted (anti-phase) 
‘2 output when the squarewave 
is at lovic-1, and chus produces 
zero voltage difference berween 


? the ‘a’ sepment and BP points 

| : under both these conditions - 
1 1 2 the segments is thus turned off 
: under these conditions. When 


the scpment ‘a’ input drive is 
high, the EX-OR elemeni gives 
the same phase action as just 
described, but in this case the 
‘2’ OUT pin is high anc BP is 
low when che squarewave IS at 
fogic-D. and ‘x OUT is low and 
BP is high when the squiurewaye 


TS eRPEEGI Pb ede 


0 = logic low 1 = logic high 


Fizure 6. Truth tabte of a BCD-to-7-segment decoder/driver. 





outputs, znd do not require the =: must have an aciive-high output. sepment becomes effectively 


: < 2 is at logic-i- the segment ts thus 
use of these external resistors. : in the Figure 9 LCD-driving : visible, but if the drive volrage is vil es ra cain oe eccrine 
To drive a common-anode : circuit the displays common BP f oistainel for more than a few uf wns. 


Hgure 10(b) shows the circuit 


display (Figure 7), the driver : (hack-planc) terminal and the waveforms that occur when the 


. hundred milliseconts the 
must-have an active-low ourpui, + ICs phase input terminals must 


| 3 oe . : seement may became ¢ tg? gs fac at an. with 
in which each segment<living =: «Be driven by a symmeicical | a... _ oS Te mumed on, 
ail ; a : permanently visible and be of > the ‘a‘ scement und BP driven 
ourpuris normally high, but : squarewave (rypicaily 30Hz to : ; ; : ss ‘ 
| — se ne further valuc. ‘the way > by anti-phase squarewaves. 
eoes low to tunasegmenton. : 200Hz) that switches fully : ; pre, ; OF AN: : 
To dri 7 : = : around this problem is, in > Thus, in part A of the wavciorm 
To drive 2 common-cathaxle ; between the two supply rail i Seco Re ite saiincm | The Ae aia Iovate 
display (Figure 8), the clver : volages (0Vand +¥V), a5 shown. : ie teal ; «The seg POSILEre 


ehhee 


Supply +ve Supply +ve 


Common-Calhode 
Decoder/Driver 
IC 


7—Segment 
Cammon—Anade 


edi thlaeeeroeodedianne 


Current—Limiting 
Resistors 
{See Text) 


Currani—Limiting 
Resistors 
(See Text) 


7-Segment 
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Decoder /Driver 
IC 
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Figure 7. Method of driving a common-anode LED display. Figure 8. Method of driving a common-cathods LED display. 





iP ELECTRONICS AND BEYOND April i999 


Supply +ve (V+) 


BCD—is-— 
?—Seament 
Decoder /Driver 


BE 


(Comman) 


Symmetrical 
Figure 9, Method of driving a =quore Wove Input 


liquid-crystal display (LCD). 


£X-COF 
True/Campiemant’ 
gzrerctar 


i ‘ef 7 
Segments 


Segment ‘a’ 
input drive 
{achive rgn) 


S2gqmeni 
reictive 
volue 
Squctrsesve 
input 

Figure 10. Basic LCD 

segment-drive circult (a), 

and voltage-doubling 

‘bridge-driven’ segmant 

waveforms {5}. 


BP and in part Bit is 10V 
negative to BP so the LGD is 
effeciively driven bya 
squarewave with a peak-1o-neak 
value af 20V but with zero dc 
value, This form of derive is 
generally known as a voltage- 
doubling ‘bridge drive’ systén. 
In practice, many LCD-drivine 
ICs (such as the 4543B) 
incorporate this type of drive 
system in the form of a 7-section 


EX-OR gate array interposed in 


> pins, with access to its common 
: line via a single PHASE rerminal. 
: Note that any aciive-high 

: #-Segment LED-driving decoder 
> IC can be used to drive a 

: #-sepment LCD display by 

: interposing a bridge-driven 

:. “Fsection EX-OR army herween 

: fis ségmencoutpur pins and the 
; Segment pins of the LCD 


iG) 
74LS4B 


Bl/RBO 
RBI 


LT 


series with the segment auiput 3 





display, a5 shown in Figure 11, 
in which a 74LS48 TTL IC is 
used in this specific way. 


Cascaded Displays 
In most practical 7-segraen: 
display applications, several sets 
of displays and mazching 
decoder/driver ICs are cascaded 
and used to make mult-cigic 


: display systems. Figere 12, for 


; example, shows a very siniple 

: way of using three sets of 

> decoxler/driver (Cs and displays 
: § conjunctidia with three decade 
> counter ICs to make a simple 

: digital-readour frequency meter. 
: Here, the amplified external 


frequeacy signal is fed co the 
input of the series-connected 


: counters via one input of a 2- 

: input AND gate, which has its 

: other (GATE) input waveform 

: derived fronva built-in timebase 
2 generator. The circuit's operating 
: sequence is as foflows: 


When the timebase GATE 


: input signal is law the AND gente 
: is closed and no input signals 
: reach the counters. At the 


moment that the timebase 


GATE signal switches hich a 
: brief RESET pulsé is fed ro alt 


three counters, senting them all 
[6 zero count; Simultaneously, 


> the input gate opens, and 


remains open fora period of 


: precisely one second, during 

: which time the input-frequency 
: pulses are summed by the 

= counters. Ar the end of the one 
: secend period the gate closes 

> and the timehase GATE signal 


gocs low again, thus ending the 


: count and enabling the displays 
> £0 pive a stcady reading of thar 
: second's total pulse count (anil 


thus the mean signal frequency). 


: The whole process then repeats 
> fgain one second Ister, when 


the timebase GATE signal again 


; goes high. 


Display Latching 


: The simple cascaded system 
descobed above suffers from a 


major detect, in thar the display 


Symmetrical 


Squorewove 


OV 


BP 


(Common) 


7—segment 
BED 


A 2x ?74LS85 


lige 


Figure 11. Basic way of 
using an active-high LED- 
driving decodar {(C (such 
as the 741548 TIL type) 
to drive a 7-segment 
LCD via a bridZe-driven 
7-section EX-OR array, 
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becomes ‘a biur during the actual 


counting period, becoming : 

stable and readable only when 

each count is completed and the = ‘Hundreds’ ‘Tans’ ‘Uniis* 

input gate is closed. This ‘lure- : decode decade ; decode 
and-read’ wpe of display is very = COWS -~ counter counter 


annoying to watch. Figure 13 
shows an improved frequency 
meter circuit that uses display 
latching to overcome the abowe : ; 
deft Megs a $hbit cata larch is decader/ me al So oder/ 
wired between the Gurput of : oneF ee bt 
each counter and the input ofits =" 
decoderdriver 1C. This circuit : 
operates 25 follows: : 

At the moment that the : 
timebase GATE signal genes high: 
a RESET pulse is led to all 3 Counter resel 
counters, setting them to zero. 
Simultaneously, the input gate is 
apened and the counters start | : 
10 sum the input signal pulses, O ‘Cammonr fine 
This count continues for precisely: 
one second, and during this 
period the 4+ bir laches prevent 
rhe counter Output signals from 
reaching the display drivers; the = 
display thus nemains stable 
during this period. 

at the end of the one second 
count pericxt the AND gate: : 
closes and terminates the ar Pisi= i 
ee ae counter eae ui 

rie N pulse is 
Fed to all Jatches, causing the 
prevailing BCD autputs of each 
counter to be latched inte. 
memory and thence fed to the 
display via the decoderjdriver 
ICs. thus causing the display to 
give 2 steady reading of the 
total pulse count (and thus the =: decoder / decoder/ 
input frequency). A few : driver Criver 
moments later the sequence 
repeats again, with the counters 
resetting and then counting the 
input frequency pulses for one 
second, during which time the 
display gives a steady reading of 
the results of the previous 
count, and so on. 

The Figure 13 circuit thus 
penermites.a slabte display that is 
updated once every second; in 
prictice, the actual count : 
period of this and the Figure 12) Figure 13. Improved digital frequency meter circuit. 
circuit can be made any decade 
multiple or submultipte of one 
second, provided chat the 
outpur disphiy is.suitably scaled. 
Note that a 3digie frequency 
meter can indicate Muinum : ‘ | 
frequencies of 999Hz when : 7 E ie 
using 2 one secend timebase, Sia ! 
9,99kHz when using a 100ms - 
timebasc, 99.9kHz when using a 
LOms timebase, and $99kHz 
when using a ]ms tiniebase, in 
rediny, many decoder/driver ICs 
have built-in 4-bit data Eaches. 
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be nude henveen the IC circuitry 
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Figure 14. Method of multiplexing a 3-digit common-cathode LED display. 
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counter 
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counter 
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Input 


caadriioner 
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seqmer;nt 
daic 
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Figure 15. Realistic implementation of the muttiptexing technique in a 3-dign frequency meter. 


Fdigit readout unit; a total of at 
ieast seventy connections are 
needed ifa iO-cdigit display is 
used. In reality, uhe number of 
[C-to-display connections can 
be greaily rextuced by using the 
technique known as multiplexing, 
‘This technigue can be 
understood with the aid of 
Figures 14 and 15. 

Figure 14 shows how each 
digit of a 3-digit common- 
cathode LED display can he 
individually activated using a 
tatal of only ten external 
connections: ie circuitry to the 
left of the dotted tine should be 
tegarded as ‘electronic’, and to 
the right of the line as “displ” 
circuitry. In the display, all a 
Segments are connected 
together, as also are all other (b 
tO @) sets af sepments, so thai a 
total of only seven external a to 
g connections are made 10 the 
display imespective of the 
number of digits used. Note, 
however, that none.of the 7- 
segmeht displays are infuenced 
by signals on these segment 
wires unless a display is enabled 
by connecting its common 
terminal to ground, anc in 
Figure 34 this is achieved by 
acuivating switching transistors 
QT 10 Q3 via suitable external 
signals, which require the use of 
only one additional! connection 
per display digit. 

Nate in Figure 14 thai chree 
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Figure 16. 4-digit counter circuit, using a LSI chip. 


different seis of segment data 
can be selected via switch Sha, 
which in reality would take the 
form of a ganged 7-pole 3-way 
electronic switch (with one pole 
dedicated to each of the seven 
segment lines), and that‘any 
one of the three display digits 
can be selected via Sib and QO] 


WUX ecanitol datc 


Figure 47. 3°/:-digit DVM using a LS) chip. 
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19 Q3. These switches are 
ganced together-and provide 
the actual naultiptexer action, 
and should be regarded as fast- 
acting electronic switches that 
repeatedly switch through 
positions I, 2 and 3. The 


operating sequence of the 


Circuit is as follows: 





se Nell A Bell hte de he tle | 


PREREA PPP ASIA Reed etaes 


dP rebadeeere 


Ste Rttteeteg 


S41 FEMA OP EAE eee 


OL EL EER hehe debe 


Sete Obed edeaciabepeterany oo” 


webeiwibalddive 


SPREE deere eeeaeeeee 


Assume initially thac the. 
switch is in position 1. Under 
this condition Sia selects seament 
datz Aa-g, and SIb activates 
display 1 via Q1. so that display 
1 shows the number 3. A few 
moments later the switch jumps 
LO positian 2, selecting sezment 
data Ba-g and activating display 
2 14a O2. so that display 2 
shows the number ?. A few 
moments Liter the switch jumps 
tO postion 3, causine display 3 
to show the number 7. A few 
monients later the whole evcle 
Starts to repeat agin, anc so on 
add infinitum. In practice, about 
fifty of these ovcles occur each 
second, so the eye does not see 
the displays being wumed on 
and off individually but secs 
usem as an apparently steacty 
display thar shows ihe mumnber 
327, or Whatever other number 
is dittated by the scumen: data. 

Note from the above 
description that, since each 
ilisplay is tumed on for oniy 
one third of exch cycle, the 
Mean Current consumption of 
each display is one third of the 
peak display current, and the 
LFD brightness levels ace 
correspondingly reduced. In 
practical nvuitiplexers the peak 
display current is made fairly 
high, to give adequate-display 
brightness, 

Figure 13 shows an example 
ofan improved multiplexing 
(MUX) technique, 35 spptied 10 
a 3-cdigit frequency meter. In 
this case the MUX is interposed 
berwveen the outputs of the. 
three BCD data latches and the 
input of the BCD-10-7-sea@ment 
decoden‘driver IC. This technique 
has nwo major advantages. Firs. 
it-calls for the use of anty a 


single decoder/driver IC, 
irrespective of the aumber of 


readout digits used. Second, it 
calls for the use of a MUX 
incorporating only five ganged 
J-way sequencing switches (one 
for the control data and four for 
the BCD dat}, rather than the 
eight ganged 3-way switches 
(one for the control. dat: and 
seven for the segment dats) 
called for in the Figure 14 system. 
In practice, all of the 
counting, latching, multiplexing, 
decoding, timing and display- 
driving circuitry of Figure 15 
(and a great deal more) can 
easily be incorporaied in a 
single LS{ (large scale integration) 
chip thar needs only nwenty or 
sO pins to make all necessary 
connections to the power 
suppls; displays, and inputs, etc. 
Thus, a complete +4igiz 
counter can be implemented 
using a dedicated IC in a circuir 
such as that shown in Figure 16, 
ora 3'/-digit DVM (digital yalt 
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: condition. Thus, the RBO 

> temminal is nocmaliy low and 
goes high only ifa BCD ‘O00? 
inputs present at the same 

: gime as the RBi terminal is 

© high. With these characteristics 

© in mind, refer now.1o Figures 


BCD outouts fram decade counters 


décoder/ © Wand 19. 
ariver i : =. Figure 15 shows the rippte 
: blanking technique used to 
: provide leacing-zero suppression 
: in a digit display that is 


> reading a count of 207. Here, 
: the RB input of the thousands 
> or mast significant digit (MSD) 
© decoder/driver is ded high, so 
- this dispkiy is automatically 





: blanked in the prescn¢e of a 
: zero, under which condition 
Thausdnds Hundreds Units = the RBO terminal is high. 
(MSD) (LSB) > Cansequently, the RBI termina! 
= of che hundreds IC is high, so 
Figure 18. Rippie-blankIng used to give feading-zero suppression in a 4-digh counter. ; iis display reacis 2, and the RBO 


> terminal is low. The R&T input 
> of the tens uni is thus also low, 
: so its display réads 0 and its 
. -¢ = RBO ourput is low. The least: 
RCD outpwis from decede counters ?  slenificant digit (LSD) is that of 
the unis readout, and this 
does not require zero 
i : Suppression; consequenty, its 
ws ee hl vee’ > RB? input is groundect andi it 
tC” ? reads 7. The display thus gives 
2 2 a cotal reading of 207. 
= Note in the Figure 18 Jeading 
zero suppression circuit that 
Fipple blanking feedback is 
applied backwirds, from the 
MSD to the ISD. Figure 19 shows 
how tralling zero suppression 
can be obtained by reversing 
7 ! , : the direction of feedback, from 
(ED) ai Loess : the LSD to the MSD. Thus, 





; when an input of 1.1Vis fed to 
: this circuit the LSD is blanked, 
: since its BCD input is 0000" and 
Figure 19. Ripple-blanking used to give tralling-zero suppression of the last two digits of 2 : its RBI input is high. Its RBO 
3Y¥rdigit DVM readout. ? terminal is high under this 


condition, so the 100ths digit is 
: also blanked in the presence of 
; 2 ‘0000' BCD input. 
: 0 Practical decoder/driver ICs 
> are often (but not always) 
RROD : provided with rippte blanking 
(ta blanking : jnputand output terminals; 
input terminol ai ? often, these are active low Ifa 
decoder/ driver) ? decoder/driver IC does not 
: incorparate integral ripple 
: blanking logic, it can usually be 
> @btained by adding external 
: logic similar to that shown in 





meter) can be implemented > QO.2V it will actually give adisplay | output (RBO) terminals. If ; Figure 20, with the RBO 
using a circuit such as that > of 0.100V unless steps are taken : these terminals are active high — : terminal connected to the 
shown in Figure 17, : to provide automatic suppression : they will have the following : BLANKING input pin ol the 
7 ? of the wo (unwanted) trailing =: characteristics. pi ale iC. In its 20 
- P : zeros. : If che RBE terminal is held : (anmacnve high circuit), tre 
Ripple Blanking Tn practice, automanc blanking = tow (at logic’0), the 7-segment : Output of the tinput NOR gale 
If the basic +digit Figure 16 : of leading and/or wailing zeros; outputs ofthe IC are enabled =: goes high only in the presence 
Grcuit is used to measure a 2 can be obtained by using a : but the RBO terminal is disabled : of ‘0000" BCD input, and the 
count of 27 it will actually give: ripple blanking technique. as : (held low). Ifthe RAlierminal RBO OurpUt Boes high only if 
a reading of 0027, unless : illustrated in Figures I8and 19. : is biased high (atlogic-1),the : the decimal zero input is 
steps are mken (0 provide : In these diagrams, edch 2 F-segnient outputs became : present while RBI is high. 
zuromatic suppression of the ?  tlecoder/ driver IC has a BCD : disabled in the presence of a : Next month's concluding 
nwo (unwanted) feading zeros. = inpuranda?-segmentoutput, | BCD '0000' input (= decimal : episode of this 2-part feature 
Similarly, if the 3'/-digit drcuit’ =: and is provided with ripple : zero), and the RBO output : will describe practical 7-sepment 
of Figure 17 is used to measure =: blanking input (RBD and = goes high under the same > decodee/driver 1Cs and circuits. 
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ote taking by normal 
Diciaphone can be a 
pain at iimes especially 
when the tape geis mangled up 
in the machine. Well all thar 
nonsense is now becoming a 
thing ot the past with the néw 
solid stare digital recorders 
appearing on the scene. Decent 
length recording muchines 
Staricd to emerge last vear. By 
fai | mean up to 60 minutes of 
recording time. Maplin 
Electronics has been selling a 
unit of this capahility récentdy 
but arguably one might 
consider the price justification 
when Set against traditional 
pocket recorier prices. 
However technology marches 
on-as ever and so....... 


Enter the 
Panasonic RR-DR6O 





‘Now usis minuscule sifver box 


of rricks that fits inside the 
jacket pocket is much nearer 
the mark - and chats particularly 
on price and functonaliry, You 
have 99 file slots to record 
messages all in a total time of 
60 mintes, Fach recorded 
message is lnzwed for time, 
date, duration and position in 
memory and is very quickly 
and easily displaved. There's a 
very simple operation for 
record and once in the record 
position. the vice activated 


switch takes over so you do not. 


have io worry about pausing 
for thought. ‘Yes chis whizzo 
gaciser pauses with you so you 
don't waste time pressing, 
pause huzions and wasting 
valuable space. There are 
several speeds when using 
ployback and it intriguingly 
works by cutting out the blank 
hiss all without changing the 
pitch. Now char’s clever: The 
nice ching about this box és cha 
you cin selectively erase any or 
all of vorur 99 recorded 
messages anc there's no 
whizzing of tape backwards ar 
fonvards guessing noughly 
where your message is. Just 
dial up the file number anc 
erase - simple. No gaps are left 
in the recording sequence as al] 
files move up together | 


SPECIFICATION 





Recording format: 

CELP (Code Extited Liner Precicty<) 
Mama: -LOMbit (Fash) 
‘Output power Up to £104 
2x HAA cells 


Battey: 

Bettery life 
payback: 
mcondtings 

‘Bimenstons: 
55-Bon x $1-5mm x 43.7mm 
Veignit SBE 


Shours. 
“10 tours. 





WIITITILILILLIII FIDL TILT Livi trou 
2 4 7. ° 8 . . ° | 


SUPERS ee eeee 


OPORR GC Hee dedebaddlereseratie 


41 OP PREC SLOdES 


TeLiteeds* 


Pht abedeePilideousce 














Se ele el 


60 Minute : 


‘SOLIDSTATE 
rol 


e®eeeesescecesoseeceseeeceeeoee6cessc6 


Wi 
a 





ereetitevers 


PESTER SISFER AAS PED PEO EEEA OPP SKIT ELE Sh be 


Paul Freeman-Sear tries out this palm - 
sized digital recorder. : 


Recording 


input 


Code number 


6o0cn00001 


co60000010 


OcoGso00e4 1 


0000000100 


GOCCOH0101 


6006000111 


Image Picture 


-- FSA eereavrss 


Select most 
similar one 


automatically There is also a 
review scan funcdon where it 
plays the first few seconds of 
each file in order to get to your 
required memo as quickly as 
passible. 


How does nr work? 


You may well ask. On a linear 
predictive technique says the 
blurb. k divides the input 
soune up into Sms chunks. It 
then. compares the sound 
profiie of dis chunk to known 
sound source patterns stored 
33 the code book. The masr 
similar pattem is then selected 
and an associated code number 
is thes stored in ifs memory. 
Thav’s neat! So the actual 
sound is nor recorded at ail. 
Playback is.renerated hy 
running the codes in sequence 
which then cases the code book 
pattems §o cun out the sounds, 

Sound quality is nat good 
hue it is intelligible and 35 2. 
: dictaphone, it cervainiy achieves 
its aim. Perhaps sound quality 
Will Improve a5: memory 
capacity increases. 

Battery life is good.achieving 
8 haurs on playback anu 10 
hours for recording all on ra 
‘AANX alkaline cells: 


Conclusion 
Excellent filing system and 
buttery life. Sound quality 
mediocre but a ovust for our 
and alsout note takers like 
estate agents, architects, 
SUIVEVOrS, ManaPers ait 
managing directors. 
Suggested seiling price E89 


Playback 


Code number 


O0CKH0001 
COOD001N10 
odenns0011 
o¢eo000100 


0000000101 


00000001114 
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| Anamatic chip. 


uring IC manufacture. a large 

number of cireuits - possibly 

mee hundreds, depending on their 
complexity - are fabricated on 2 single wafer. 
‘The circuits are tested by complex 
autaniated hardware, after which the wafer 
is cut up to yield the individual dies. Test 
failures are reiecteil as scrap, but the 
working Ones pass on (o the next stage. 
Each working die is wired toa chip frame, 
which also provides us with connection pins 
10 the Quisicde world, rhe complete 
assembly is then encapsulated. With todav’s 
complex chips - which may coniain millions 
of tramsisiors - the reject rate is quite high. 
indeed, with the latest. microprocessors 
production yields may work out at a few 
percent - only perfect samples will function 
propery. This is quite wasteful, and does 
nothing tor the pricc of the final prochuct. 

In the late 1980s, Sir Clive Sinchir set up a 
new company with a maverick IC experi by 
the name afTver Calt. This company — 

_Anamartic, was intended to explore new 
methods of makina complex semiconductor 
products. its first invention, Spird, displayed 
the ingenuity normally associaied with 
Sinclair projects. With 2 Spiral device, vou 
don’: ger a single chip die contining a 
single circuit. Instead, you get a complete 
wafer with many circuits. Basically. Spiral 
fests eich circuit in wun, nouing each failure 
in an error map. If it finds a duc circuit, it 
then moves to ane of the adjacent ones 
until ft finds one that works, This process is 
repeated unul the complete wafer is rested, 
Otten giving rise to a spiral panern - hence 
the name. In usc, signals ace only routed to 
working crvuits, The end result is dur 
production yields are much higher, particulariv 
itfew of those circuits are needed for a 
functional <clevice. Spiral was originally 
intended for high-capacity memory devices, 
bur Sinclair also recovnised its potential for 
cheaper paralfel-processing computer 
architectures. Unfortunately: all appears to 
have pone quict on the Anamurtic front. An 
Internet search, via Alta. Vista, rerurned 
precisely zero hits. 

However, simikir principles form the basis 
of Teramac, 2 parlelnocessing superconipurer 
constructed at Hewlett-Packard’s Palo Altc 
research facilicy in California. The name is 
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Terramac -.Paralle! processing 
supercomputer. 





derived from “Tera’ (the target speed of 
trillions of operations per second). and 
‘mac’ (not Apple's Finési, but an acronym for 
‘multiple architecture computer’). As the 
later part or its name may suggest, Teramac 
is nota general-purpose computer, but 
raiher 2 configurable custom machine 
which enables snecial-nurpose architectures 
to be developect. debugged. and refinecL 
The basis of custom computer harliware 
harks back to the pre-transistor days of 
Cotessus and Tuans: These machines, which 
were Installed ai Bletchlev Park, were 
designed with one task in mind - cracking 
the encryned German nidio iraffic of the 
fast war. AL one poi, there were 10 Colossi 
in Operation at Bletchley Park..Colossus 
fournl, within a coupe of hours, che 12 
wheei sertings used by dhe German Lorenz 
$742 encryption machine operator for 2 
particular messaye. These wheel setungs 
were Uren fed to the Tunav machine, which 
deciphered the actual message. 

Despite their vintage rechnology, these 
1940s machines were applicasion-optiniised, 
and cauld cio their job much faster than a 
niodern high-end PC - Le. a general-purpose 
machine - running 2 softwie emulation. 
Such is che power of custom computing. 
Colossus, which émploved 2500 valves, was 
unlikely to have been particulady reliabie and 
probably required constant oainienance. 
‘The machine consumed 4.5kKW of power in 
operation, as well as a lot of floor space. I: 
wis progmuinmed using a five-hole paper 
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tape, and its results printed out via an 
electric Wpewriter, If you're interested in 






finding out more about Culossus:- aml how 
2 replica was built from scratch - check out 


the fascinating web site at 
hop sfAyewscraniield.acuk¢ccobpark/émored 
yark. hin, which provided some of the 
images you sco here. Bletchley Park's 
acdivities were also the focus of an excellent 
Channel Four series, ‘Station X°, char was 
broadcast recently. Since 1944, much has 
changed in the world of Glectronics and 
computing. The wisty more powerful ~ and 
reconfigunible - Teramac custom machine is 
built into a fridve-sized cabinet. Tests 
inplemented on a single-board Teramac 
system, which represcits a sixtcenth of the 
bierest-possible configuration, ourperformec! 
2 high-end single-processar workstation by a 
factor of four. Teramiac provides large 
sumbers af programmable pares, wires, and 
memarnes that can be configured to 
iplenieii user designs. The system's most 
interesting design aspect, however, is chat af 
defect-rolerance -somerhing chat would 
Iitve seemed inconceivahle to the Bletchicy 
Park scientists anc! engineers. 

its some detect tolerance too. The 
machine ar the Palo Alto site had more chan 
220,000 identified) hardware clefecis - 2 
conventional computer might stop working 
iF one component inside the CFU failed. To 
uchieve this, the Feramac architecture is 
rather difference to chat of 2 repufar 
computer. The basis of this scalahle system 
is a field-programmuable gate array (FPGA) 
chip known 25 Plasma. A total of 27 of these 
are built onto a multi-chip module (MCM), 
which is not thas clissimilar 10 Sinclair's 
Spiral. Some arc used to provide Teranuic’s 
logic circuinn. while others act as signal 
routers. ‘lo interconnect the 27 Plasma chips 
with the outside work!, he MCM subsirare 
has 39 lavers und over 3,000 output pins. 
Four MCMs ane then fined ta a PCB. which 
includes an additional controller with 32Mb 
of RAM. The test 86-1-FPGA Teramac 
configuration conmined § of dese PCBs, 
Which are interconnected with nbbon 
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The Collossus {abovs) and Tunny machines 
at Bletchley Park. 





cables. In votal, there is about <Okm of 
wiring inside the proronpe Teramac. A fulh- 
loaded Teramac, which hasn't been built to 
my knowledge, would lave 16 such PCBs - 
this adds up to £728 Plasma FPGAs and 
512Mb of RAM. To communicate with a 
workstation, a SCSI interface is provided. 

All tha: silicon, wiring and connectivity 
could mean a lot of poential reliability and 
manufacturing problems. A fault may be- 
annoving if it occurs on vour PC just before 
vou save that spreadsheet, but the 
consequences could be much worse if the 
computer in question is ¢ more complex 
one responsible for policing a viral parv‘of a 
missile puidance or air traffic control system. 
Hence the need for fault tolerance, which 
has been built into mission-critical systems 
for same .time.in the forin of backup 
processors and multiple disk armas. Even. if 
conmputer frilure isn't fife- threatening: Faulty. 
tolerance is still obviously desirable. ; 
Manufacturing costs could be reduced, 
because fewer chips would have to be 
discarded. Out of interest, domestic PCs 
dready have a kind of fault tolerance. Ven: 
few hard disk drives are completely free of 
errors, and during pre-sales testing the 
errors are located and mapped in Srarware 
so that theyre ignored in normal use. ‘Fhe 
errors in question do, however, representa 
tiny faction of the overall drive capaci. In 
the future, fault-tolerance levels could 
increase to the poine that reliability is 
higher, despite an increased relative number 
of possible faulis. Decaces down the line, 
the next step - sel-repairing svstems - could 
be a distinct possibitiiy: 

feranuc’s designers decided te test their 
fault-tolerance theories to the max by 
intentionaily including those 220,000-plus 
hardware faulis - more than ane would 
realistically expect. HP scientists deliberately 
consiructed their Teramac using 
components that had failed qualizy-control 
ests. These reject componeats were 
supplied tree of charge by the IC 
manufacturers, HP only had ta pay for the 
Plasma FPGAs thar worked - around 20% of 
the toral. The:8- board Teramac prototype 
billed as the largest fault-tolerant computer 
ever - ran special system characterisation 
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iniereonitets anid logic gates. This worked 


hy determining a nindom. sumber using hwo 
differént.resources - different results over. 
different runs allowed the defective: 
components (6 bé.isolared. Optimal 
communication routes between the 
functional-résources were then determined, 
the computer subsequendy. using only those 
components and routes, This is basicaly 


Whar Anamariic’s Spiral ser out to achieve: 


nearly a decade earfier. Despite the faults - 
which took ‘Teramac a week to map ~ the AP 
scienusis were very impressed with the 
results. Note, however, that they wouldn't 
have.got that far ifa crucial 7% of the 
Teramuc’'s circuitry was built from those 
defective FPGAs. AS YOu may have guessed, 
ie 7% in question makes up the hardware 


that diagnosés anc corrects errors! 





Inside the Teramac and the multi-chip 
arrangement (below). 





That orginal Terumiac, which was 
constructed in 1995, was donated to Brigham 
young University, There. it continues to be 
used for high-end applications like real-time 


4D modelling. Programming the Teramac 
involves taking existing software aleorithms, 
and converting them to 4 topic circuit thar ca” 
be implemented by the hardware. Giwn the 
program design and 1 defeci database, 2 
compiler creates'a Teramac configuration that 
implements ihe design only on the \ orking 
hardware. One of the academic applications, 
a three-dimensional filter that extracts the 
amery structure from three-dimensional 
medical-cata such as magnetic resonance 
imaging (MRI), outperformed s functionally- 
similar software algorithm running on a high- 
end HP735 worksiation by.a factor of four. 
The researchers at tie university believe char 
desiens for a ‘half’ Teramac configuration are 
expected (o run az more than 100 times the 
speed of such workstations. 

“The Teramsac has another research 
purpose. HF like many other organisations, 
predicts chac high-end computers of rhe 
near future won't employ conventional 
lithographed-silican technology. Indeed, HP 
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reckons that microprocessors as we know 
them vil reach their practical limits by 
around 2010, Ten yeuirs from now, 
experimental compurer circuitry maybe 
mate using nanotechnology - 2 cambination 
of cutting-edge physics, biology and 
chemistry: Thesé ‘nano-chips’ will effectively 
be ‘grown’, using a combination of sul+ 
microscopic robots aad the controlled 
frouping together of molecules, and will 
offer much higher component densities 
than convemtional silicon coniponeuts. 
Indeed, we're probably calking about 
iolerances of a few atoms here. Nano-chips 
will hence be faster and less powerhungry. 
Indeed, a hich- “performance workstation- 
class CPU the size of a sand rain wouldn't 
be out of the question. Connecting it to the 
real world mest presumably invclve another 
set Of practic problems! 

Due to their increased complexity, nana 
chip production viclds could be much lower 
than siltron if they were manulactured on 
the one-circuit-perdic basis curmendy 
assacated with today’s microprocessors. 
Rvo of the scientists behind the Teranvac 
HP's Philip Kuekes and UCLA chemistry 
professor James Heath, argue thar if 
computers assembled using nanotechnology 
were designed 10 be reconfieunible in the 
same way as the Teramac, they could also 
function pertectly regardiess of their clefeczs. 
li certain nuntber of defects could he 
wWwlerated, then there would be implications 
for the production plant. Yu-wouldn't need 
to spend hundreds of millions of dollars on 
the super-clean fabs required for modern 
microprocessors. Our of interest. it is estimated 
ihat silicon devires of the complexity predicted! 
by Moore's Law for 2010 would have to be 
manufactured in fab costing some $30hn. 
Even then. production viells would he moor. 
What's more. only 10 electrons would be 
required to switch a FET-anplementerd wate 
benveen the mvo logic stttes - something 


that could cause severe problems. 
Nantuchips Jook inevirable... 
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Thumbs up 
for the Mac 


He of Hitchhiker's Guide 
fame, Douglas Adams once 
said of being a loyal Mac 
user “We may not have got 


everything right, but atleast ; 


we knew the century was 
going to end.” Apple’s taken 
this quote to heart and 
setup a Web site to put the 
Year 2000 comoauter 
problem in perspective. 
Apparently the worldwide 
tab for fodng the millennium 
bug will be around $606 
billian (£375,000,000,000, 
five or take a dallar}. That 
frightening sum of money is 
actually enough to buy 
every man, woman, and 
child in the US, Australia, 


Belgium, Cambodia, Ecuador, - 


Ethiopia, France, Greece 
and Guatemala a new iMac 
each (still having 3,000,000 
of the little beauties feft 
over}. Having said that, if 
everyone had had a Mac in 
the first place, of course, 


the millennium bug wouldn't: 
have even existed. Checkout : 


<http: //waw. apple. com/ 
about/yearz000/> for this 
and other details. 


"Pop for the Mac 


The new Apple iMac’s 
infamous ease at getting 
connected to the Internet 
still relies on the traditional 


point to point pratoco! (PPP) 


procedures most personal 
computers (Macs or PCs} have 
to follow when dialllng up 


aghw 4% 





an Internet service provider 
telephone connection. On 
the Mac (any Mac, not just 
the iMac), the traditional in- 
built method is with a PPP 
Control Panel. There are 
several tools available which 
mean you don't have to 
actually open the Control 
Panel to log on and Jog off 
to the Internet — various 
drop-down menus are 
available, and there’s an in- 
built Cantro!l Strip module, 
to name some examples. 
Now, while it’s no big deal 
apening the Control Panel, 
tools like these centralise 
the function and make logging 
on or logging off literally a 
single action, and are quite 
cool to use, making the Mac 
{and IMac} quite simply the 
easiest persona! computer 
to get onto the Internet. 

In the latest version of 
the Mac's operating system 
(MacOS 8.5) the PPP 
Control Panel has been 


given extra functionality and 


has been renamed Remote 
Access in the process and 
this has meant that some 
of the toals have needed a 
minors update to cater for it. 
One. of the best tools for the 


F job is PPPop; and it’s now 


at version 2 which includes 


full. MacOS 8.5 compatibility. 


While operating i in the 
same way it always has - a 
single-click button to contro! 
the logging on and fogging 
off processes, as Well as 


; ‘showing you whether you're 
: -online or offilne - PPPap 


: version 2. 


: a few new 
: features 

: taa. From 
: the PPPop Server menu you 


adds quite. 


can now change all 
necessary Internet settings 


: (PPR TCPAP, and modem) 

: directly. This is a real boon 
: for those users who have 

> more than one fntemet 

: service provider. For 

: example, you can change 

: connection froma 


CompuServe account, to an 


AOL account, to a standard 


Internet service provider 


: account all from'within 


FPPop. Even better than 


this, PPPop now Includes 


user profiles, so different 
people, with different 


: Internet settings, can 
: access individual accounts 
: simply by changing PPPop 


profile. Dad can have his 
Internet account, Mum her 
CompuServe account, little 


: Jimmy his AOL account, and 


little Jante her bulletin 
board service — all witha 


simple change of profile. 


You can, as always, 


: configure PPPop to display 
a timer showing details of 


connection and total times 
on the Internet. You can 


> Specify applications (Web 


brawser, email, and so on) 


- to launch and quit as you 

> log on and off, and there's a 
* new window displaying IP 

: addresses of your Mac and 
: the Internet service provider's 
> server as well as bytes being 


throughputted. However, the 
real beauty is that all of this 
peripheral stuff can be in the 


: hackground, with just the tiny 
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: PPPop button displayed and 
| controlling the whole process. 


PPPap js shareware, 


: priced at $20 ($10 for 

: upgrades) -and is money. well 
:: ‘spent. Get it fram the usual 
: Mac archives, or direct from 
: the author's Website at 

4 <http://homel.gte.net/frie/>. 


- Outlook 

: for the Mac 

z Microsoft has réfeased 
- version 4.5 of Outtook 


Express for the Macintosh 


- (along with version 4.5 of 


actas 


: {Internet Explorer}. This free 

- email client software has 

: been upgraded in several 

: ways, not the least of which 
: are: multiple signature 

: support, coloured quotes, 

: drag-and-drop self-repairing 
: Installation, better attachment 
: handling {AppleDouble ts now 
: supported which means you 

: can send attachments to both 
>: Mac and PC users without 

: thinking about format), along 
: with increased rule support. 


Outlook Express is the 


: default email client for 

= current Macs, but is still a 

> targely underused program. 

: Most Mac users use either 

: Eudora or Claris Emaiter - 

: both of which are pucka- 

: paid-for applications. Outlook 
: Express, on the other hand, 
: {1s avallable as a free download 
: from Microsoft's new Mac- 

: eentric Web site, at <http: 

> ff /wwea microseft.com/mac/>, 

: where you'll find information 
: about all Microsoft Mac 

: products, Outlook Exnress 

: Is definitely worth a look if 

: you're considering getting a 
- new email client, or if you're 
- running an earlier version. 
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Surf the Web Free of Ballast 


After successful in-house use, 
Siemens is making its 
WebWasher toai available to 
all Internet users as a freeware 
program. WebWasher is a 
powerful fitter program, 
which is installed on PCs anc 
supplements the Intemer 
browser. The soltware uciliry 
can be downloaded from the 
Web ar 

<www. Siemens .de/servers/w 
wash/weash_us.htm>. 
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Its Functions enable users. 
oO Bler out material tharis of 
no iaterest - advertising 
material for example - ‘rather 
than having co load it across 
the network. The volume of 
data transmitted can be 
reduced by up to 45% using 
this progrant Users can freely 
configure and change the 
filter functions so that 
adctitional clata, such as farge 
charts, ure not loaded. 
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Predictable Passwords Provide 
Pathetic Protection 
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Shuttle §Sfea 
USB Solutions 
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A survey by connectivity 
company Shure technology 
at “wwe. shuttletech.com> 
Ras revealed the majority of 
people select passwords that 
make them éasy prey for 
hackers in applications like 
hanking, restricted Web sites 
and network access. 

Shuttle surveyed 100 
conpornite users, and discovered 
15% of peaple.chaose their 
thie af birth and 49% select 
their, parmer’s name. or the 
name of their children ar: 
peis. Of the men surveyect, 
20%, Choase their favourite 
foorhall ream as yxisswards. 

80% of people. justified 
choosing simple passwords 
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because they were ufraid of 
forpeiting more.comptex 
word and number 
combinations, Some even 
admitted having a- ‘oneforall! 
password, like their birthday, 
which they us¢ for PC, credit 
eard and bank. accaunt 
accéss, making then: even 
more vulnerable to imucL 
Shure believes thar the 


traditionaluseér password will 


never provide acksquate securin: 
Its requirement for humasi 
recollection makes is instanily 
fallible. Instead Shuttle 
recommends the use of Jamés 
Bond type technologies such 


(#5 reuinal scanning and 


fingerprint recognition. 
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Ssupennarker giant ‘lesco has 
introduced a hand held 
barcode in a bid to entice 
niore Customers i6 shop from 
home over the Web. The Palm 
Pilot Scanner allows ontine 
Tesco customers to scan the 


barcodes of producis in their 


home to adil on 2 their 
Internet shopping lists. 

The new svstem works with 
the online service already 
offered by Tesco to make 
home shopping. simpler and 
more efficient. Then 


Help a Charity 
with Stress Free 
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‘Barcodes ‘Come Home ‘to Shop 
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connectect to thie Tesco Home 
Shopping sofsware, on-line 
Customers can re-order 
products they have at home 
as Well as add to these with 
over 20,80) products available 
through Tesco Home Shopping. 
Palm Pilot ocanners are 
wiiluble to customers via the 
tesco Web site at 
<waw, tesco.ce,uk>, Tesco 
intraduced home shopping 
over the Web in 1996 and is now 
believed 10 he one of che word's 
loaling users of coommerne.. 
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fF you find the sales tike a trip 
to hell anct back, or if the 
words - “department store’ fill 
you with dread, heip is ar 
hand with a new Web site, 
which for the ficst time 
combines Internet shopping 
with charity. fund raising.- 
Called the Benéfirs Web, 
the new service. allows the 
shopper to buy goods anil 


Services ranging from books 


to halidays and from 
insurance to cars at discount 
prices und then nominate’a 
good Cause to receive.u 


SER ORE dE reese 


penne 


trees 


ehdaé¢@eccceacee 


PEPOOERAdOSEREdS 


~~ > S 





percentage of the price: paid 
Nanmvich-based Saint 
Christopher Benefits has set 


“up the Bencfits Web ar 


“wow. benefits.co.uk>. The 
conipany is currently adding 
national charities and similar. 
bodies 1o.their existing 
database af 26,000 LIK schools 
and 1,800 environmen! — 
Groups who took set to ger 
substantial income each year 
from the donations 
automatically credited to 


; “them every time 2 purchase is 


made using the system. 
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Star Uniocks Internet Potential 





Internet Sofution 
provier Star at 
<wew, Star.co.uk> 
is hosting a series of 
nationwide seminars 
outhining the 
business advaniages 
to be @ained from 
the Internet. The 
briefing sessions 
began in [anuary in 
London. and-end in 
August in Eclinburgis. 
The seminars are 
aimect at users 
looking: to develop 
and exolo their Interne 
connectivity to grow their 
business. Star's experts will 
cover the latest technology 
“available, including ISPs 
scanning emails fcr viruses, 
saving time by backing up 
remorely vil the Intemet, 
emailfax integration, und 


applied intemat galutions 
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network performace 
monitoring wil optinisarion, 
The most recent developanenis 
in business applications and 
how to use ihe Intemet as 2 
marketing tool will alses he 
discussed in detail. Legoland 
unm! Old Trafori are anong 
the venues for the briefings — 
see Dicry Dettes. 
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Sun Lets Jini Out of Bottle 


Jinl™ connestion tezhsalogy, based on Java™ 
technology, enables diottal devices io simpty cararect 
legethir. 


Ft Ssote fn etre err 


i penrectiem teehee shins ste 00 os: Gi 


Stin has unveiled its Jint 1.0. he undertying software or 
source code at > hardware, The technology 
<java.sun,com/products/jini>, = sets.up basic rules forhow to 
which enables any digital > connect ro ihe nepvork, 
device ta be newworked 4: : share information and 

other devices, regardless of fF ineraca with other devices. 


Finbedded Web 





Conipurer Solutions has sei up a Web site tor engineers 
develaping microprocessor and microcontroller based products 
at “www. computer-solutions.co.uk>. Compurer Solutions has 
Helped to design and developed evenihing from 32-bit multi- 


terminus systems 
with thousands 
* of inputs to fue 


















single chip roma, —————— 
applications. 
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Unwired Planet Opens 'WAP 


1:0 Lab for Mobile Web 


Unwirec! Planet at <wew, planet. co.uk> has started peerti-peer 
testing antl created an open testing sb which is freely available 
on the Web for performing interoperability testing berween 
Unwired Planet proxlucts and provitlers of the Wireless 
Application Peatocol (WAP) Ll enteways and browsers. 

Access 10 Ue Ish is open io any WAP Forum member 
comspany and testing can begin immediarcly: Nokia is 
collaborating direcdly with Unwired Planet to builct WAP 
cup: ibility into furuce versions of its mohile phones. 

WAP is the standard for Internet content and advanced 
Mort services in digital mabile phones and other wireless 


terminals. The WAP For 





mi has published a global wireless. 


protocol specification for all wireless nerwarks that will be 
coniribured to the appropriate stanckart bodies. 
WAP enables:manufacturers, netvork opemtors, content 


providers and application 
and secure services on ail 


devélopers to offer compauihle products 
digital devices and-nerworks resulting in. 


preaier economies of scale and universal access io information. 


WAP Forum membership i 


Join the 


is open io all inmustzy participants. 
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History of the Internet 


Release 4.0 of Hobbes’ Internct ‘timeline, an quthorizative history af 
the Internet is now available: by e-mail [ram 


deline 


@hobbes.mitre.org or on the Web at the Internet Socieiy 
site al <ww. isoc.org/zakon/Internet/History/HIT.htmi>. 


Filtering Software Gets Smarter 
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‘Bitering software used in 


schools ant puthlic libraries has 
‘been criticsed for beiig too 
broad in its efforts io sareen out 
maternal. Such software cannot 
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RuleSpace at | 
<wed. PUTeSpace, com> says it 

may live a solution: its 
WebChaperone software is 

based on zn antificialintelicence 


ehtedinbhadd 


aabiderperre 


tell the difference between engine called the intelligent 
phrases suchas ‘large breast’ Cantent Recognition Technology 


and ‘breast cancer research’, 


refusing to action either: search. 


Now 2 campuny called 


and is designed to differentiate 
between leeitimaic coment 
and pornogniph: 


@ttderere 
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There are a couple of 
portable mp3 players availabte, 
: the best.is probahly:the 
:* Diamond Rio. See it, and — 
@®. : even buy it from Maplin — eS 
(Order Code VA78) or ar 
shttp: //wew.diamondmm. com/ 
products/current/rie.cim. 

Teachers (and indeed 
anyone) cin find significant 
resources on the Depanment 
for Eduestion and 
Employment’s Web Site, ‘ar 
<http: //wew.dfee. gov.uk>, 
The new Green:Paper on 
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‘There's # buzz on the Interne 
_ bout the digital recording of 
audio in the forma: known as 


) M-PEG Layer 3 (or mp3 for. 


a 


short). Jt's a highh' compressed 


_ methexl of storing audio in’ 


| } reasonably high-qualicy 


— Tanner, which makes it idea! 


for foring on computers or — 


| — better — hand-held players. 


_ The: compression ravi of mp3 
fles-torequitatent CD tacks is 
apound 8:11, socin- theory, you 
could get over 10 CDs worth 
of sound on one CD (if that 


makes‘sense). The technology. 
_ i new, but several Web sites™ 


offer.infermation and software 
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_ <http://vw.mpeg.org> 


“AO more sO than audio 
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= education is highliehted at the 
> moment. The whole Green 

: : Paper ean be downivaded as 
Se corr i]! = Addbe Acrobat formar pdf files, 
: eed ena ty | | : and there's even a response 

F ; — —_ — = © form on the site to send in your 
: Fesponses. The deparament 

F Vin Hatchreee Wists fal FED ; EVER wants us to believe that 
twice! | 2 sa@meone will read them all. 

Ea : Finally, the best glossary of 


ree 


iets We've vert found on the 
Interne: and related topics has 
been created by c] net,.at 
<hitp: //www.cnet.com/Resat 
: rees/Info/Glossary/>. Now 
> you can find ow what 
Se en cette tore re ome ore : : Gourtud and Phong shading 
es Rl ofeally mestn! 
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Which allows you to create _ 
mp3 files'on. your computer: 
Checkout mp3,com, an 
shttp://wwesmp3.com> where 
you'll find! lots Of specific 
information, and links to other 
Sites, Also, for 1 ‘nore geaeral 
look-at the subject of MPEG 
compréssion, take a look-at. 


, aed i s ‘ <d ’ a= h = 
GNSS: pra Ce mpster Retweas 
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where again, there-are several. — 
related links, As you might i cee ee yee per gs g1 et Medseaan ss size 


expect, the recofd industryis a’ 
little wary of mp3, thinking of 
i aS 2. means of piracy’of 
music CDs. However, it’s really 


For — Sy i trp Me prey f avy | ~~ ' 


cassenes, antl Aven CDs. Pe 





April 1899 ELECTRONICS AND BEYOND @® 





Don’t miss another great assortment 
of entertaining and easy-to-make projects 
and. essential electronics information 
aimed. at the novice constructor. 


Issue 137 will be on sale 
Friday 2nd April 
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Over 2,000 New Products 
Discount Vouchers worth up to £50 
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Virus Software 
Demon 30 Day Trial 
Datasheet Library 
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Computer Guides 
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